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CHAPTER 1 
Introduction 
             
 
The ability to use language to talk about space is a fundamental aspect of language and cognition. In 
learning to talk about space, children need to figure out adult-like correspondences between linguistic 
forms and how they map onto space. This requires segmenting events into semantic components, and 
distributing them into language-specific lexical and syntactic constructions (e.g., Bowerman, 1996a, 
b; E. Clark, 2004; Slobin, 2006). Furthermore, this mapping shows variation across spoken languages 
of the world (e.g., Talmy, 1985; Levinson & Wilkins, 2006), and is radically different between sign 
and spoken languages (e.g., Emmorey, 2003; Talmy, 2003). In the case of sign languages, natural 
languages that operate in the visual-spatial modality, signers use linguistic forms that map spatial 
relations between objects in the real world onto signing space in iconic ways (i.e., using visually-
motivated form-meaning mappings) to varying degrees using the body and the hands as main 
articulators (Emmorey, 2002; Perniss, 2007). In contrast, the auditory-vocal modality of spoken 
languages does not afford such iconic mappings to linguistically encode these relations.1 The modality 
difference between sign and spoken languages raises interesting questions about whether the modality 
of the linguistic expression can influence the acquisition of spatial language. The current dissertation 
investigates whether modality shapes the course of spatial language development by comparing 
spatial expressions of deaf children and adults using Turkish Sign Language (Türk İşaret Dili [TİD]) 
to those of their hearing counterparts who speak Turkish. 
Sign languages are the natural languages of deaf communities. In spite of the differences in 
the modality of expression, speech and sign share basic linguistic properties on the levels of 
                                                            
1 In spoken languages, speakers can express iconically motivated representations in spatial communication 
through iconic gestures (e.g., McNeill, 1992; Kita & Özyürek, 2003; Goldin-Meadow, 2004). The use of 
gestures in speech will be left out of the main investigation in this dissertation. However, in the cases where they 
are relevant in interpreting the results, they will be discussed based on other work I have conducted with co-
speech gestures using the same data set used in this dissertation (Sümer, Zwitserlood, Perniss, & Özyürek, 
2014). 
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phonology, morphology, and syntax (Battison, 1978; Klima & Bellugi, 1979; Sandler & Lillo-Martin, 
2006). Like spoken languages, sign languages of different countries have been shown to vary in terms 
of their vocabularies and syntax (Woll, 2003; Perniss, Pfau, & Steinbach, 2007). Moreover, similar 
neural structures have been found to support processing of both sign and spoken languages (Poizner, 
Klima, & Bellugi, 1987; Emmorey, 2002; Emmorey & Özyürek, 2014).  
In spite of fundamental similarities found in several domains of linguistic structure, the 
effects of modality are obvious for the expression of spatial relations between entities: Sign languages 
use space to talk about space (Emmorey, 2002) while spoken languages employ arbitrary forms that 
label different types of spatial relations. In order to describe the spatial relations between entities, 
signers mainly use linguistic forms that are iconic and analogue to the real spatial configuration (as in 
example 1a). This is not the case in spoken languages where spatial relations are expressed through 
arbitrary forms that carry no visual resemblance to the spatial configuration itself (as in example 1b). 
These differences might shape spatial language development differently for children learning a sign 
versus a spoken language. One prediction is that children acquiring a sign language would learn to 
express spatial relations earlier than children acquiring a spoken language since the visual-spatial 
modality affords iconic form-meaning mappings in sign languages. However, as will be explained in 
Chapter 2 (2.3.2.1), the linguistic forms that encode location and motion of the entities, most 
prominently classifier predicates, are morphologically complex constructions (e.g., Supalla, 1982; 
Zwitserlood, 2012). For example, in sign languages relational encodings generally require the 
simultaneous expression of referents using the two hands (as in 1a) and are considered to exhibit 
complex simultaneous morphology which might be hard to acquire for signing children (Supalla, 
1982). Therefore, an alternative possibility is that signing children may learn to express spatial 
relations later than speaking children. Finally, it is possible that modality does not influence spatial 
language acquisition, in which case both signing and speaking children will achieve adult forms at 
similar ages. These are the main hypotheses that will be tested in this dissertation.  
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(1a)  American Sign Language [ASL] (Arık, 2009)               
      "The cup is on the book."                                         
 
(1b) The cup is on the book. English 
 
In many respects, the acquisition of sign languages is found to be similar to the acquisition of spoken 
languages. For example, first signs appear at around 12 months of age; a vocabulary spurt typically 
occurs at 18 months; two sign combinations appear at 24 months; the 500-sign stage is reached by 36 
months; grammar emerges between two and three years of age; and the acquisition of discourse 
functions continues up to school age (Chamberlain & Mayberry, 2000; Morgan & Woll, 2002). 
However, such equality is not seen for the acquisition of spatial language, for which distinct modality 
differences have been attested. Even though speaking children are reported to produce language-
specific spatial expressions at around three years of age (e.g., Johnston & Slobin, 1979; Choi & 
Bowerman, 1991; Bowerman, 1996a, b; Bowerman & Choi, 2001), the development of different 
aspects of spatial expressions has been reported to continue even beyond 10 years of age for children 
acquiring a sign language (Kantor, 1980; Supalla, 1982; Newport & Meier, 1985; Slobin, Hoiting, 
Kuntze, Lindert, Weinberg, Pyers, Anthony, Biederman, & Thumann, 2003 for American Sign 
Language [ASL]; Engberg-Pedersen, 2003 for Danish Sign Language [DSL]; Tang, Sze, & Lam, 
2007 for Hong Kong Sign Language [HKSL]; Morgan, Herman, Barriere, & Woll, 2008 for British 
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Sign Language [BSL]). However, none of these studies with signing children investigated the 
acquisition of spatial language through direct comparisons to children acquiring a spoken language, 
and only few of them compared signing children to adults (Engberg-Pedersen, 2003; Tang et al., 
2007) in similar tasks. Therefore, the delay reported for signing children in acquiring spatial language 
has been mostly assumed, but not verified with necessary comparisons to be convincing. Moreover, 
most of these studies examined motion event narrations (Kantor, 1980; Supalla, 1982; Slobin et al., 
2003; Engberg-Pedersen, 2003; Tang et al., 2007), disregarding another type of spatial domain such 
as location events.  
The purpose of the current dissertation is to explore the possible effects of modality (i.e., 
visual-spatial versus auditory-vocal) on the acquisition of spatial language in a sign (TİD) and a 
spoken language (i.e., Turkish). More specifically, I investigate spatial encodings of signing and 
speaking children by comparing them to those of adults in both languages by using the same tasks, 
which focus on different types of spatial events (i.e., location versus motion events) and spatial 
relations (i.e., topological relations as expressed in English with "in", "on", under" and viewpoint-
dependent ones with "left", "right", "front", "behind"). In this respect, this is the first comprehensive 
study comparing acquisition of spatial language in a sign and a spoken language by looking at 
different types of spatial events and relations, and comparing signing and speaking children to adult 
targets using the same tasks. In the end, this dissertation aims to provide insights on to what extent to 
language acquisition follows a universal trajectory and to what extent it is shaped by specific 
properties of the language that is being acquired (in this case, visual-spatial modality versus auditory-
vocal modality).  
Spatial language mainly comprises expressions that describe how entities are located in 
relation with each other (i.e., location) or how they change location with respect to each other (i.e., 
motion) (Levinson, 1996; 2003). While previous studies have investigated motion events, there has 
been little investigation of location encoding. In order to see whether it is justified to generalize 
findings from motion event encodings to spatial language development in general, the current 
dissertation explores the developmental patterns for not only motion, but also for different types of 
location events, thus taking a wider perspective. For this reason, first, the notion of spatial domain, 
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and how it is linguistically expressed in sign and spoken languages will be introduced briefly in 
section (1.1). The next section (1.2) will outline the overall motivations and questions of the current 
dissertation. This chapter ends with an outline of the individual chapters in section (1.3).      
 
1.1 The spatial domain and its linguistic expression in sign and spoken languages 
The world around us consists of several entities that are in various spatial relations with respect to one 
another. Some are likely to be statically located (e.g., your favourite cup on a book), while others are 
in dynamic relations in which they change their location (e.g., your next-door neighbour walking 
towards her car). As a semantic notion, space refers to the location and motion of referents with 
respect to other referents. Linguistically, the spatial domain covers all implicit and explicit answers to 
where questions (Levinson, 1996).  
In both types of spatial events (i.e., location and motion) the smaller and foregrounded entity 
is mostly termed the "Figure", which is located or changes its location with respect to a backgrounded 
and usually bigger entity, called the "Ground" (Talmy, 1985). Figure 1.1 below exemplifies a location 
event in which the Figure (i.e., cup) does not change its location, and is static in relation to the Ground 
(i.e., book). These two entities are in a support/contact type of spatial relation, which can be expressed 
by the preposition on in English, as in (1b) above. 
  
 
Figure 1.1: A location event consisting of a Figure object (i.e., cup) located in relation to a Ground 
object (i.e., book)  
 
6 
 
Signers express this same spatial configuration primarily through linguistic forms that carry visual-
spatial resemblance to the entities and the visual configurations they describe. For example, as shown 
in (1a), an adult signer of ASL encodes the spatial relation (i.e., on top of) by localizing her right hand 
(representing the cup) with respect to her left hand (representing the book) in the signing space. 
Unlike the English preposition "on", the ASL form is analogue to the real spatial configuration and 
the signer's hands iconically represent the entities involved in the spatial relation (i.e., curved hand for 
cup and flat hand for book). These forms are called "classifier predicates": The position and the 
movement of the hand(s) in signing space communicate information about the location and motion of 
the referent(s) (Supalla, 1982; Emmorey, 2002; Zwitserlood, 2003; Perniss, 2007) and the classifiers 
themselves are expressed by handshapes that classify entities by representing their salient 
characteristics, predominantly size and shape features (Supalla, 1982; Emmorey, 2002; Zwitserlood, 
2003; 2012). Thus, in sign languages, the relative location of referents in sign space and the 
handshapes used to locate them mostly carry visual resemblances to the features of the events 
expressed (Perniss, 2007). Further information on other forms available in sign and spoken languages 
to encode spatial relations will be provided in detail in Chapter 2.    
According to Talmy (1985), a motion event has four main internal semantic components: 
Figure, Ground, Path and Motion.2 The Ground represents a landmark with respect to which the 
Figure changes its location. The Ground can be the "Source" (Motion from A), the "Goal" (Motion 
towards/to A), or the "Surface" on which the Motion takes place. The Motion refers to the movement 
of the Figure. Path is the trajectory followed by the Figure object in relation to the Ground object. A 
motion event can also have Manner, which refers to the way in which a Motion takes place such as 
walking or bouncing (Talmy, 1985).3 Below I give an example of Motion encoding from a spoken 
(i.e., English) and a sign language (i.e., TİD) to highlight the difference in encoding motion events in 
these two modalities. Please note that substantial variation in expressing different components of a 
                                                            
2 In the present study, motion with lower case "m" refers to a type of a spatial event (i.e., motion event) whereas 
Motion with capitalized "M" refers to a component in a motion event.  
3 A motion event can optionally have a "Cause" that brings about the motion, for example an agent causing an 
entity to change the location of the Figure by acting on it (e.g., a man rolling the ball down the hill) (see 2.3 in 
Chapter 2 and 6.1 in Chapter 6 for more details). 
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motion event has been observed across spoken languages (e.g., Talmy, 1985; 1991; Slobin, 2003), as 
will be further explained in Chapter 2. 
In order to describe the movement of the man shown in Figure (1.2) below, an English 
speaker can use the verb "roll" to encode how the movement has been realized (i.e., Manner) and the 
satellite preposition "down" to express the trajectory of the Motion (i.e., Path) (as in 2a). The hill in 
this example can be considered as the Ground in relation to which the Figure (i.e., man) changes his 
location. 
 
 
Figure 1.2: A motion event consisting of a Figure (i.e., man) changing its location with respect to a 
Ground (i.e., hill) in a certain Manner (i.e., rolling) and along a Path (i.e., down).  
 
(2a) The man is rolling down the hill.  English  
 
To encode the same motion event, a TİD signer in (2b)4 typically localizes the hill (i.e., Ground, her 
left hand) in the signing space and describes the movement of the man by moving her right hand (with 
index and middle fingers extended horizontally) rotating (i.e., Manner) down (i.e., Path). Thus, unlike 
the English sentence in (2a), the signer’s linguistic representation of the movement of the man down 
the hill bears a visual resemblance to the real spatial event.  
 
                                                            
4 In the whole utterance from which the specific example was taken, the classifier predicate was preceded by 
lexical signs first for "hill" (i.e., Ground), and then for "man" (i.e., Figure). 
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(2b)     TİD 
     "The man is rolling down the hill." 
 
Another difference between sign and spoken languages in terms of spatial language pertains to the 
fact that while the visual-spatial modality of sign languages allows for the expression of several 
dimensions of a spatial event in simultaneous way, this is not possible in spoken languages. Semantic 
elements of spatial events are typically distributed throughout a sentence in spoken languages, which 
employ linearization and sequencing (Levelt, 1983; Levinson, 2003). In the spoken language example 
in (2a), the Manner of Motion is expressed in the verb (i.e., roll) and the Path of Motion is encoded in 
"down", which follows the verb. Moreover, the Figure (i.e., the man) and the Ground (i.e., the hill) are 
expressed through different linguistic devices that are produced sequentially. However, unlike spoken 
languages, sign languages allow and make use of simultaneity. In (2b), the TİD signer encodes the 
Manner and Path of Motion in addition to the Figure within the same classifier predicate and at the 
same time (her right hand) while also expressing the Ground with her left hand in a different classifier 
predicate. Thus, in her description, the Figure, Path and Manner of its Motion in addition to the 
Ground are all expressed simultaneously.     
The main focus of the current dissertation is to explore if such modality differences between 
sign and spoken languages (i.e., the affordance of the visual-spatial, but not the auditory-vocal 
modality, for visually-motivated, iconic correspondences between linguistic form and the real-world 
events and for the simultaneous expression of event components) have an effect on the acquisition of 
spatial language by signing and speaking children. How children learn to express spatial relations 
between entities has been studied previously for children acquiring a sign language and children 
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acquiring a spoken language. However, in the current study, I aim to go beyond the earlier studies in 
several ways, which will be the topic of the next section.   
 
1.2 Motivations 
Despite the modality difference that has been briefly sketched out in the previous section, the 
acquisition of many language structures (e.g., phonology, first words, word order, negation, relative 
clauses, use of pronouns) has been found to follow similar developmental patterns in sign and spoken 
languages (see Emmorey, 2002 for a review). However, in the domain of spatial language, where sign 
languages employ iconic linguistic forms – in contrast to the arbitrary forms used in spoken languages 
– signing children seem to lag behind their speaking peers. This can be attributed to the fact that the 
linguistic expressions can represent many semantic aspects of the spatial events at the same time, and 
children acquiring a sign language need to learn to represent these aspects (i.e., Ground, Figure, 
Manner, and Path) simultaneously, both at the cognitive level (e.g., which aspects go together and 
how) and at the articulatory level (e.g., simultaneous use of hands).    
The results of previous developmental studies on sign languages are, however, equivocal for a 
number of reasons. First, in most studies, patterns observed in child data are not compared to data 
from deaf adults on the same tasks (e.g., Supalla, 1982; Schick, 1990; Slobin et al., 2003; Morgan et 
al., 2008), so it is not clear to what extent and how children’s patterns actually differ from adult 
patterns. Second, some studies have a mixed set of child participants, for instance, some including 
deaf children with deaf or hearing parents (Engberg-Pedersen, 2003; Tang et al., 2007), or hearing 
children of deaf parents, whose language development is bimodal bilingual rather than monolingual 
(Morgan et al., 2008). Different kinds of parental input in these different populations of children (i.e., 
spoken language from hearing parents, sign language from deaf parents) may lead to different 
developmental patterns in learning different aspects of languages, which is an issue that still needs 
further investigation. Third, these studies do not compare data from age-matched speaking and 
signing children performing the same tasks. Forth, most of these studies focused on the narration of 
motion events in elicited tasks (Supalla, 1982; Schick, 1990; Engberg-Pedersen, 2003; Slobin et al., 
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2003; Tang et al., 2007). Thus, it is not clear to what extent the findings can be generalized over static 
location events. Moreover, researchers did not differentiate between different types of spatial relations 
(i.e. viewpoint-dependent ones or topological ones) in these studies. It is important to note that 
previous studies with speaking children have found a developmental split for the acquisition of these 
two types of spatial relations (i.e., topological ones expressed with "in", "on", "under" appearing 
earlier than viewpoint dependent ones expressed with "left", "right", "front", "behind") (Piaget & 
Inhelder, 1971; Harris, 1972; Shepard & Hurwitz, 1984; Johnston & Slobin, 1979; Choi & 
Bowerman, 1991; Shusterman & Li, under review). Finally, these studies mainly focus on the 
acquisition of classifier predicates. However, as will be presented in Chapter 2, signers can employ 
other locative devices (e.g., relational lexemes), which might show different developmental patterns 
than classifier predicates. 
 The studies in this dissertation go beyond the previous studies in the following ways: First of 
all, I collected data from signing children who acquired TİD natively (i.e., from deaf parents) since 
birth. Similar data were also collected from native adult TİD signers, age-matched speaking children 
who are acquiring Turkish natively, and native adult speakers of Turkish by using the same tasks in 
each language. After I determined the target forms as produced by adults, I compared forms produced 
by different age groups of children to the ones observed in the adult data in order to see when children 
reach adult forms in each language. Moreover, in order to see to what extent the findings from 
previous studies with signing children can be generalized to static location events, the data for the 
current dissertation included descriptions of both location and motion events. Due to the different 
developmental patterns found for acquisition of terms for "in, on, under" and "left-right, front-behind" 
relations in spoken languages (e.g., Piaget & Inhelder, 1971; Johnston & Slobin, 1979), I furthermore 
differentiated these two types of spatial relations. I also analysed the use of all linguistic devices 
occurring in the language to encode the location and motion of the referents, rather than focusing on 
only one type, namely classifier predicates. Finally, most of the sign language acquisition literature 
has taken English as the spoken language to which sign language development has been compared. 
Thus, acquisition has not been considered in relation to a typologically different spoken language such 
as Turkish that uses case-marking postpositions instead of prepositions, that has rich morphology, and 
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where the expression of motion events differs markedly from English (Berman & Slobin, 1994; 
Özçalışkan & Slobin, 1999; 2000a, b; 2003; Allen, Özyürek, Kita, Brown, Furman, Ishizuka, & Fujii, 
2007).        
     
1.3 Outline of the dissertation  
This dissertation examines the effects of modality (visual-spatial versus auditory-vocal) on the 
acquisition of spatial language by TİD signers and Turkish speakers in three age groups: Younger, 
(ages ranging between 3;5-6;11), older (ages ranging between 7;2-9;11),5 & adults. Each chapter is 
aimed to be able to stand on its own as much as possible. However, the chapters assume that the 
reader is familiar with the domain of spatial language and with how spatial relations are expressed in 
spoken and sign languages, in general, as presented in Chapter 2. Note that while the analyses are 
more similar between the Chapters 4 and 5 investigating different types of locative relations, Chapter 
6 takes a slightly different approach to analysing the data due to the different nature of the spatial 
event, stimuli and its immediate link to previous literature. The comparisons of findings presented in 
Chapters 4, 5, and 6 are discussed in Chapter 7. 
In this chapter, I have outlined the general aim of the dissertation, presented a brief 
introduction of the spatial domain, and of how signers and speakers encode spatial relations between 
the entities in different ways. I also provided the motivations for why I have undertaken the current 
study. I end this chapter by outlining the contents of the following chapters of the dissertation.   
 Chapter 2 gives an overview of earlier research related to the current study. First, it provides 
theoretical information regarding the spatial domain as a semantic domain. Then, it expands on the 
linguistic expression of the spatial domain in spoken and sign languages. I briefly present the 
variation observed in encoding different types of spatial events across spoken languages, and the 
linguistic forms observed in sign languages with a wider lens that covers not only classifier predicates 
but also other forms (e.g., relational lexemes, lexical sign placements, etc.). Since this dissertation is 
                                                            
5 Throughout the dissertation, when indicating the ages of the participants, the first number indicates number of 
years and the second number following the semicolon indicates number of months. 
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concerned with the developmental patterns in learning to express spatial relations in two languages 
that operate in different modalities, I also review previous research conducted with signing and 
speaking children on the acquisition of location and motion relations, including what is known about 
the structure and acquisition of spoken Turkish as a typologically distinct language. 
 Chapter 3 introduces the main research question of the current dissertation and presents the 
general hypotheses that will be tested throughout the dissertation. This chapter also provides details 
on the data collection specifying how, where, and from whom the data were collected. Since the 
stimulus materials vary depending on the spatial domain under investigation (e.g., location and 
motion), further information on these materials is provided in the relevant chapters. At the end, I 
present historical, sociolinguistic, and educational background on TİD in addition to an overview of 
previous research on it.   
  Chapter 4 presents the analyses of picture descriptions that depict topological spatial relations 
between entities. These spatial relations include containment, support, and occlusion types. By using a 
picture description task that shows static scenes with two different objects, I first report the qualitative 
patterns that emerged in the spatial descriptions of adults and children in TİD and Turkish. In order to 
see when signing and speaking children produce adult-like expressions, the frequencies of these 
patterns in the child data are compared to those of adult data in both languages. The results reveal 
similar developmental patterns for signing and speaking children. Regardless of the modality of 
language being acquired, children reach the adult patterns in expressing different aspects topological 
spatial relations at similar ages, thus suggesting no effect of modality in this domain of spatial 
language. Furthermore, TİD-acquiring children of all age groups could use simultaneous expressions 
as frequently as their adults – unlike what is reported by previous research.  
Chapter 5 investigates the acquisition of the expression of spatial relations that require 
interlocutors to impose a viewpoint in their relational encodings using a similar picture description 
task as used for the study reported in Chapter 4. Here the quantitative findings showed different 
developmental trajectories not only between TİD and Turkish, but also for linguistic encoding of 
relations of objects configured on the lateral vs. sagittal axis in the pictures. Facilitating as well as 
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hindering effects of modality were observed depending on the axis type for which relational 
encodings were produced.   
 Finally, Chapter 6 investigates developmental patterns for motion event expressions. This is 
the spatial domain mostly studied in previous research with signing children, and where signing 
children were reported to omit Grounds in their motion event narrations and to have difficulties in 
representing Figure and Ground simultaneously (Newport & Supalla, 1980; Supalla, 1982; Engberg-
Pedersen, 2003; Slobin et al., 2003; Tang et al., 2007; Morgan et al., 2008). Thus, this chapter focuses 
on the acquisition patterns of these specific domains (i.e., Figure and/or Ground expression and their 
simultaneous representation) in TİD signers and Turkish speakers. In this analysis, unlike previous 
research, no effect of modality was found in terms of Ground omission and signing children of all age 
groups used simultaneous expressions as frequently as adults.  
 Chapter 7 summarizes and discusses the results presented in the previous chapters in a 
comparative way. It also outlines the theoretical implications of different developmental trajectories 
found for different types of spatial events and relations. This chapter ends with the conclusions that 
can be drawn from this dissertation and the implications for the acquisition of spatial language as a 
consequence of the language modality.     
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CHAPTER 2  
Linguistic Expression of Space and Its Acquisition in Sign and Spoken 
Languages 
             
 
2.1 Introduction 
The aim of the current dissertation is to investigate the effects of modality on the acquisition of spatial 
language. Therefore, I will explore developmental patterns in the expression of spatial relations in 
TİD and Turkish within different subdomains of space. To provide further background, I will 
elaborate in the first two sections of the current chapter on the notion of spatial domain and its 
subcomponents relevant for the dissertation (2.2), and on how speakers and signers of different 
languages express different spatial events and relations in section (2.3). Understanding how modality 
differences between sign and spoken language affects acquisition needs to be situated in relation to 
what is known about how children learn to tune into language-specific encodings of space. Therefore, 
I will also review the literature on developmental studies looking at the acquisition of spatial language 
in spoken and sign languages in section (2.4). I will summarize the information presented in the 
current chapter in section (2.5). 
 
2.2 Spatial domain 
As a semantic notion, the spatial domain covers location and motion (Levinson, 1996).6 Although 
Talmy (1985) considers location as a special case of a motion event, his uniform treatment of location 
and motion becomes insufficient when considering the enormous variation in linguistic devices across 
spoken languages to express space,  since many languages express location and motion through very 
different linguistic systems (Levinson & Wilkins, 2006). For this reason, I will follow Levinson 
(1996; 2003), and treat location and motion as two separate subdomains of space (2.2.1 and 2.2.2, 
respectively) and follow further distinctions that he has introduced within the domain of location. 
                                                            
6 Levinson (1996) also mentions the domain of shape. In the current dissertation, however, I will limit myself to 
location and motion only. 
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After giving detailed information on different subdomains of space, I will focus on the ones that will 
be relevant for the current dissertation.     
 
2.2.1 Location  
In Levinson (1996; 2003) location is further divided into two sub-groups; "non-angular" and 
"angular". The first group (i.e., non-angular) consists of deixis, naming locations (i.e., toponomy), and 
topology. In deictic expressions, the Figure is encoded as being in a particular region of space, as 
denoted by a deictic term such as "here" or "there" in English (e.g., the cat is here). In naming 
locations (i.e., toponymy), speakers state that the Figure is at a named location (e.g., the venue of the 
17th World Congress of the Deaf is İstanbul). In topological expressions, finally, the Figure’s location 
is specified with respect to another entity, the Ground. Topology refers to the part of the spatial 
domain encoded by English prepositions "in", "on", "at", "near", "between". The Figure and Ground 
are essentially in the same place, in relations defined by the notions of containment, support, contact, 
proximity, etc. (see Levinson, 1996; 2003 for detailed information). The second group (i.e., angular) 
consists of spatial relations in which the Figure and Ground are not in the same place, and the Figure 
is essentially located by projecting a search domain in some direction from the Ground. In Levinson’s 
terms, this type of spatial relation thus requires the employment of a coordinate system, in which the 
location of Figure must be established by specifying an angle with respect to Ground. In the following 
lines, I will briefly introduce these coordinate systems, also called "frames of reference", in three main 
categories (Levinson, 1996; Levinson & Wilkins, 2006).7  
In the Intrinsic frame of reference, the location of the Figure is expressed with respect to the 
inherent features (e.g., front side) of the Ground. Consider, for example, Figure 2.1. In this spatial 
configuration, the Figure (i.e., girl) can be localized with respect to the front side of the Ground (i.e., 
motorbike) as in "the girl is in front of the bike". The location of the Figure in this spatial 
configuration can also be expressed in a Relative frame of reference, where the location of the Figure 
with respect to the Ground is defined from an external viewpoint, usually the viewpoint of the 
                                                            
7 Frames of reference have been studied in different academic disciplines such as psychology, linguistics, 
psycholinguistics, brain sciences, which make different distinctions (e.g., egocentric versus allocentric; viewer-
centered versus object-centered; deictic versus intrinsic) (see Levinson, 1996 for more details). 
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speaker, but it can also be the addressee or any other third party. Thus, an English speaker may 
describe the spatial setting in Figure 2.1 as "the girl is to the left of the motorbike". The location of the 
Figure with respect to the Ground is indicated from the viewpoint of the viewer, and the viewer's own 
body coordinates are mapped onto the Ground. Therefore, the search domain is projected off the 
corresponding side of the Ground in order to locate the Figure. In this example, "leftness" is, then, 
secondarily derived through mapping the viewer's body coordinates onto the motorbike. The relative 
frame of reference expresses "viewpoint-dependent" spatial relations, and will be the main focus of 
Chapter 5. Finally, it is possible to employ an Absolute frame of reference to encode the spatial 
relation between the girl and the motorbike. Here the location of the Figure object is defined with 
respect to absolute and conventionally fixed bearings such as geographical landmarks or cardinal 
directions. For example, the location of the girl in Figure 2.1 can be expressed as "the girl is to the 
West of the motorbike" if West happens to be in the direction of your left as the viewer of the picture. 
This expression will not change depending on the location or the viewpoint of the person describing 
this scene in this frame of reference.  
 
Figure 2.1: Spatial setting with a Figure (i.e., girl) and a Ground (i.e., motorbike)   
 
As highlighted in grey in Figure 2.2 below, this dissertation is concerned with expressions of 
topological relations  (e.g., that can be expressed with "in", "on", "under" in English, Chapter 4) as 
well as those that require angular specification with relative frame of reference (e.g., that can be 
expressed with "left", "right", "front", "behind" in English, Chapter 5).  
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Figure 2.2: A schematic overview of the semantic subfields in the domain of spatial location 
specification. This adapted version is from Levinson (2003). FoR stands for Frames of Reference. 
Subdomains relevant for the current dissertation are highlighted.  
 
2.2.2 Motion 
Figure, Ground, Path and Motion are proposed to be four main semantic components of a motion 
event (Talmy, 1985), as explained in Chapter 1. A motion event can optionally have a Manner and 
Cause. Please note that motion event expressions that will be analyzed in the current dissertation 
(Chapter 6) do not include Cause.  
 
2.3 Linguistic expression of space 
The ability to use language to talk about space and denote the spatial relations between entities is a 
characteristic of all humans that differentiates us from other species (Jackendoff, 1996). There is, 
however, substantial variation across different spoken languages, and expression is moreover radically 
different between sign and spoken languages (Emmorey, 2002; Talmy, 2003; Levinson & Wilkins, 
2006). In the current section, I will present general information about how different subdomains of 
space are expressed across spoken (2.3.1) and sign languages (2.3.2). Then, I will highlight the 
influences of modality (visual-spatial versus auditory-vocal) in the expression of space in (2.3.3).  
Location 
Non-Angular 
Specification 
Deixis 
Topology 
(Chp. 4) 
Toponomy 
(Named 
locations) 
Angular 
Specification 
Intrinsic 
FoR 
Relative 
FoR 
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2.3.1 Linguistic expression of space across spoken languages  
Acknowledging the variation in spatial encoding possibilities in spoken languages is necessary to 
compare expressions in sign languages to those in spoken languages. Unfortunately, in the previous 
literature where sign and spoken languages are compared, English has been taken as the main spoken 
language to which sign languages are compared, thus disregarding the substantial variation that exists 
in the expression of location and motion events across different spoken languages (Berman & Slobin, 
1994; Levinson & Wilkins, 2006). 
This section presents an overview of studies that show the variation in encoding location and 
motion in different spoken languages. I first focus on the linguistic expressions that encode 
topological spatial relations. Then, I move on to the other group of spatial relations whose encoding 
requires the use of frames of reference. Finally, I provide information on how different languages 
encode different components of a motion event.  
         
i) Location: Topology 
Linguistic devices for encoding a spatial relationship between Figure and Ground exhibit a great deal 
of variation across spoken languages, ranging from the use of elements from small inventories of 
closed-class forms (e.g., adpositions, case markers) to elements of large inventories of open-class 
forms (e.g., verbs, positionals) (Levinson & Wilkins, 2006; Evans & Levinson, 2009). For example, 
one language, Tiriyo, has a rich set of spatial adpositions while another language, Tzeltal has only one 
for this purpose. On the other hand, Tiriyo has only one locative verb available for its basic locative 
construction, but Tzeltal has a large set of verbs for the same purpose.  
Many spoken languages use adpositions to encode the spatial relation between entities. 
Adpositions include prepositions (e.g., "in", "on", "under" in English) or morphological case markers, 
which mostly occur as postpositions (e.g., "-de/da" in Turkish). For example, the English preposition 
"on" below indicates that the Figure (i.e., cat) is in a support/contact type of spatial relation with the 
Ground (i.e., chair). 
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(1a) The cat is on the chair. English 
In many morphologically complex languages, case markers as postpositions can be attached to the 
noun that indicates the Ground. For example, in Turkish, a general locative case marker ("-de/da" - at) 
can be attached to the noun expressing the Ground (1b) or to a spatial noun specifying a spatial aspect 
of the Ground noun (e.g., üst - on top; alt - under), which conveys in a more semantically specific way 
the nature of the spatial relation between the Figure and the Ground (1c). The spatial noun is further 
linked to the Ground noun with genitive and possessive case markers. 
 
(1b)  Sandalye+de          kedi     var. Turkish 
chair+LOC  cat there_is 
“There is a cat on the chair.” (lit. There is a cat at the chair) 
 
 
(1c) Sandalye+nin   üst+ün+de      kedi     var.       Turkish 
        chair+GEN     on+POSS+LOC     cat  there_is 
“There is a cat on the chair.” (lit. There is a cat at the top of the chair.) 
 
In addition to the forms mentioned above, spoken languages can use open-class linguistic forms that 
provide information about the shape or orientation of the Figure object, sometimes in combination 
with another linguistic device that encodes the location of the Figure with respect to the Ground (e.g., 
locative verbs, posture verbs, and positional verbs). For example, Tzeltal speakers use positionals that 
incorporate information about the shape of the Figure in their locative expressions (Brown, 1994). In 
(2) below, "ta" serves as a general locative marker, but it needs to be employed with positionals such 
as "waxal" that is used for tall, oblong-shaped containers (e.g., bottle) standing canonically. If it were a 
wide flat object lying on a surface, then the preferred positional would be "lechel" instead of "waxal".  
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(2) Kajal+0      waxal         ta      tz'ante'    ala    limete.   Tzeltal (Brown, 2004) 
     Mounted_on+ABS3   standing     PREP   beam      DIM   bottle 
    "The bottle is standing on the beam (above us)."                                          
 
Unlike adpositions, positionals do not typically encode the nature of the spatial relation (e.g., 
containment, support), and the specific nature of the relation must be inferred from the semantics of 
the predicate that provides detailed information about the shape or orientation of the Figure and/or 
from general world knowledge. 
Languages also provide different ways of grouping spatial configurations, and highlight 
different features of spatial relations (Bowerman 1989; 1996a, b). For example, for English speakers, 
"the cup is on the table"; "the picture is on the wall"; and "the ring is on the finger" while Dutch 
speakers use three different prepositions for these cases (i.e., "op", "aan", "om", respectively). 
Similarly, English and Korean categorize spatial relations differently: In expressing support or 
containment type of spatial relations, English does not consider if a Figure object is "tightly" 
contained in or interlocked on a Ground object. However, Korean highlights tight vs. loose 
distinctions in the expression of spatial relations (with predicates kkita and nehta/nohta, respectively) 
(Bowerman, 1996a, b). 
 
ii) Location: Frames of reference 
Previous research has shown that languages differ in the availability of or preference for frames of 
reference for describing spatial relations (Pederson, Danzinger, Wilkins, Levinson, Kita, & Senft, 
1998; Levinson, 2003; Levinson & Wilkins, 2006). Some languages employ predominantly one only, 
and some use two, while some others employ all three (Levinson, 1996). There have been some 
generalizations made about the distribution of use of frames of reference across languages. Generally 
speaking, the intrinsic frame of reference is nearly always present, and can co-exist either with the 
relative or absolute frame of reference. For example, in English, it is possible to describe the location 
of the girl with respect to the motorbike in Figure 2.1 in two different ways: English speakers can use 
either the intrinsic (e.g., "the girl is to the front of the motorbike") or the relative frame of reference 
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(e.g., "the girl is to the left of the motorbike"). However, use of the absolute frame of reference in a 
language tends to be exclusive of using relative one, and vice versa (Majid, Bowerman, Kita, Haun, & 
Levinson, 2004; Levinson & Wilkins, 2006). Bohnemeyer (2011) has recently shown evidence for 
"referential promiscuity" in some languages (e.g., Yucatec Maya), which refers to the unrestricted 
availability of all three spatial frames of reference and the lack of a default perspective.     
When using a relative frame of reference, speakers describe the spatial relation between 
entities "relative" to their own viewpoint or to that of their addressee, and interlocutors should keep 
track of their conversation partners' viewpoint for successful interaction. Early studies on the use of 
viewpoint in spatial descriptions have mixed results: Some of them report the primacy of adopting an 
(speaker’s) egocentric viewpoint (Piaget & Inhelder, 1971; H. Clark, 1973a; Miller & Johnson-Laird, 
1976; Levelt, 1989), while some others have found that speakers prefer to adopt the view of their 
addressee, and indicate them in their spatial descriptions such as "on your left/right" (Schober, 1993; 
Mainwaring, Tversky, & Schiano, 1996; Mainwaring, Tversky, Ohgishi, & Schiano, 2003).  
Spoken languages show variation with respect to semantics of locative particles encoding 
viewpoint-dependent spatial relations. Some languages such as Jaminjung, Warrwa, and Arrernte have 
terms corresponding to "left" or "right", which do not encode any spatial information, but refer to body 
parts only while English speakers, for example, use these terms in a relative sense to refer to the spatial 
relations between entities (Levinson & Wilkins, 2006). Tamil demonstrative "itu - this" refers to "the 
left on", while "atu - that" indicating "the right one", thus distinguishing "left-right" specification in 
demonstratives (Levinson, 2003).  In contrast to English, Finnish has several postpositions to encode 
"in front of" or "behind" type of spatial relations, thus allowing for finer discriminations of this type of 
spatial organization (Nikkane, 2003; Coventry & Frias-Lindqvist, 2005). 
 
iii) Motion 
Previous research has shown that languages differ drastically from one another in how they distribute 
semantic elements of a motion event (e.g., Path and Manner) both at the lexical and syntactic levels 
(e.g., Allen et al., 2007; Naigles, Eisenberger, Kako, Highter, & McGraw, 1998; Papafragou, Massey, 
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& Gleitman, 2006; Slobin, 1996; Talmy, 1985; Furman, 2012).   
To classify languages with respect to how they distribute features of motion events into 
linguistic units, Talmy (1985; 1991) takes Path information as the core element, and suggests two 
main categories of languages: "Verb-framed Languages", such as Turkish and Spanish, conflate 
Motion and Path in the main verb and express Manner in a separate element (3a). On the other hand, 
"Satellite-framed Languages", such as English, conflate Manner and Motion in the main verb and 
express Path in satellites, which are elements from the closed-class subsystem of the language (3b). 
Furthermore in languages that use case markers, the verbs of motion are related to the Ground nouns 
by attaching ablative (3a), dative or locative case markers to the Ground nouns as in Turkish (see 6.4.1 
in Chapter 6 for further information for Turkish).  
 
(3a) Kaya  yuvarlan+arak   tepe+den                  in+di. Turkish 
       Rock             roll+GER  hill+ABL            descend+PAST 
       Figure      Manner              Ground               Path+Motion 
"The rock rolled down the hill." 
 
 
(3b) The rock           rolled                  down      the hill.  English   (Talmy, 1985) 
       Figure      Manner + Motion         Path        Ground 
 
 
2.3.2 Linguistic expression of space across sign languages 
Sign languages use space to describe space, and in this way they differ radically from spoken 
languages (Emmorey, 2002; Talmy, 2003). The modality of sign languages allows an analogue 
mapping of spatial relations between entities onto the physical space (i.e., the signing space) in front 
of the signer’s body through the use of the hands. Nevertheless, variation in spatial expressions has 
also recently been noted across sign languages (Perniss, Zwitserlood, & Özyürek, in press; Nyst, 
2007). In the following section, I will, first of all, describe the linguistic forms that are used to encode 
location and motion in sign languages and how they vary in terms of the degree of the iconic/analogue 
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mapping of space to space in (2.3.2.1). Then, I will give an overview of how different frames of 
references and viewpoint are expressed by signers in section (2.3.2.2).  
 
2.3.2.1 Linguistic forms that encode location and motion in sign languages 
While describing different types of spatial events (i.e., location and motion), signers show a strong 
preference for the use of signing space to indicate spatial relationships between entities in iconic 
ways, e.g., through the use of the classifier predicates, both for location and motion encoding 
(Emmorey, 2002; Perniss, 2007). However in sign languages, other linguistic devices can also be used 
such as Size and Shape Specifiers (SASS), relational lexemes, lexical sign placements (Özyürek, 
Zwitserlood, & Perniss, 2010; Perniss et al., in press) and lexical verbs. Compared to spoken 
languages, less variation in the range of linguistic devices has been reported across sign languages, 
which has been attributed to visual-spatial properties of the modality (Talmy, 2003; Sandler & Lillo-
Martin, 2006; Aronoff, Meir, Padden, & Sandler, 2003). However, some recent studies have found 
more variation than previously reported (Nyst, 2007; Arık, 2011; Perniss et al., in press). Below I will 
explain each of these devices in more detail.   
 
i) Classifier predicates 
Although their status and structure are debated among sign language researchers (Emmorey, 2003), 
the general agreement is that classifier predicates are morphologically complex structures, and contain 
at least one meaningful hand configuration and one meaningful movement (see Zwitserlood, 2012 for 
an elaborate discussion). In a classifier predicate, the position and/or the movement of the hand(s) in 
signing space communicate information about the location and/or motion of the referent(s) (Supalla, 
1982; Emmorey, 2002; Zwitserlood, 2003; Perniss, 2007). The classifiers themselves are expressed by 
handshapes that classify entities by representing their salient characteristics, predominantly size and 
shape features (Supalla, 1982; Emmorey, 2002; Zwitserlood, 2003; 2012). An example of a classifier 
construction used to describe a location event is given in (4a) below for TİD. As shown in the 3rd 
still, the signer expresses the spatial relation between the Figure (i.e., pencil) and the Ground (i.e., 
paper) in classifier predicates. The classifier on her right hand represents the long, elongated shape of 
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the pencil; the classifier on her left hand represents the flat surface of the paper. The signer localizes 
these classifiers in the signing space in a way that reflects the locations of the pencil and the paper as 
shown in the picture. Note that before localizing the Figure and the Ground in the signing space, she 
introduces them by their lexical signs (see the 1st still for the Ground and the 2nd still for the Figure).    
 
         
(4a)     TİD (Sümer et al., 2012) 
LH:                                            CL(flat)loc 
RH:           PAPER                                    PENCIL                      CL(long)loc 
"There is a paper. There is a pencil. The pencil is on the paper." 
 
Note that the signer not only encodes the location and shape of the entities, but also their orientation 
(i.e., horizontal for both the paper and the pen). If the pen were upright in the picture, then the signer 
would likely have used a different orientation of her right hand accordingly. As is obvious in this 
example, the use of classifier predicates affords a highly iconic and analogue representation of the 
locations of entities in addition to providing information about them such as their shape and 
orientation (Perniss, 2007; Perniss et al., in press). In this way, classifier predicates are somewhat 
similar to Tzeltal positionals which provide detailed information about the Figure object in terms of 
its size, shape, and orientation (e.g., "waxal" for oblong-shaped standing container or "lechel" for flat-
bottomed object lying on its flat surface) (Brown, 1994; Ameka & Levinson, 2007; Bohnemeyer & 
Brown, 2007; see Grinevald, 2006 for further information). However, sign languages afford such 
representations in a visually iconic way while spoken languages do not. Moreover, spoken languages 
such as Tzeltal provide shape/positional information mostly for the Figure object, but not for the 
1 3 2 
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Ground objects – unlike classifiers in sign languages that provide information on both (Talmy, 2003).8  
Classifier predicates can also be used to describe the Motion of referents. In (4b) below, a TİD signer 
describes a short video in which a man is rolling down a hill. She first introduces the Ground (i.e., 
rocky mountain) by lexical signs in TİD (1st and 2nd stills). Then, she localizes the Ground through 
lexical sign placement (3rd still). In the 4th still, she introduces the man by a lexical sign (right hand 
of the signer). Finally, she describes the Motion of the man by rotating her right hand downward with 
two extended and horizontally-oriented fingers (4th still, her right hand). In this description, the signer 
combines the classifier for the man with a Motion morpheme, where she expresses both Manner of 
Motion (i.e., roll) and Path of motion (i.e., down). 
 
         
(4b)     TİD 
LH:         STONE                               MOUNTAIN                     ----------------- HOLD ----------------- 
RH:           STONE                              MOUNTAIN                             MAN               CL(man)roll_down       
"There is a rocky mountain. There is a man. He is rolling down the mountain." 
 
In many sign languages, objects that are considered flat or to have flat surfaces (e.g., paper) are 
classified with a flat handshape (4a). Although some overlaps exist, each sign language has its own 
set of classifiers. For example, in ASL, signers classify vehicles with   , but TİD signers prefer a 
                                                            
8 Note that in spoken languages, too, information about the shape of the Ground can be provided, but it is more 
limited (Jackendoff, 1992; Levinson, 2003).  
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flat handshape. Classifiers have been categorized into different subtypes (see Zwitserlood, 2003; 
Schembri, 2003). The examples in (4a) and (4b) show the use of entity classifiers. These classifiers 
can represent both animate (e.g., 4th still, right hand in 4b) and inanimate (both hands in 4th still of 
4a) objects. The predicates formed with entity classifiers are intransitive (i.e., no object argument) and 
are usually non-agentive (4a), but can be agentive (4th still, right hand in 4b), as well (Schick, 1990; 
Benedicto & Brentari, 2004; Zwitserlood, 2012). Another major type of classifiers is handling 
classifiers, which represent the handling or the manipulation of an object usually (but not necessarily) 
by an animate referent. Classifier predicates with handling handshapes are agentive and transitive 
constructions with a subject (i.e., agent) and an object argument (i.e., patient). This dissertation 
concerns intransitive location and motion events, and thus it will mostly focus on predicates with 
entity classifiers. 
  
ii) Size and Shape Specifiers (SASSes)  
Signers can also represent entities by means of Size and Shape Specifiers (SASSes) that trace the 
outline of the referent or indicate its dimensional extensions (Supalla, 1982; Engberg-Pedersen, 1993; 
Zwitserlood, 2003).9 These forms are typically inanimate predicate adjectives used to describe a 
nominal referent (Klima & Bellugi, 1979).  
Apart from specifying certain properties of referents, SASSes can be used to localize referents 
in the signing space. In a previous study on locative expressions in TİD, Özyürek et al. (2010) 
observed that TİD signers occasionally combined SASSes with locative predicates to localize 
referents. For example, in (5), a TİD signer introduces the Ground (i.e., the wall) by a lexical sign 
articulated in front of her (2nd still). Then, she introduces the Figure (i.e., the paintings) with a lexical 
sign (3rd still), and the localization of the paintings is subsequently done by SASSes articulated 
simultaneously (4th still) next to each other at the previously indicated location of the wall. 
                                                            
9 SASSes have been divided into two subtypes: static SASSes and tracing SASSes (see Zwitserlood, 2003 for a 
detailed discussion on differences and similarities between these two types). Tracing SASSes are also known as 
extent classifiers, surface classifiers, perimeter classifiers, and static SASSes as object classifiers, class 
classifiers, whole entity classifiers, semantic classifiers, and descriptive instrumental classifiers. In this 
dissertation, static SASSes are considered not as a separate class, but as entity classifiers.   
27 
 
        
(5)     TİD (Özyürek et al., 2010)10  
LH:   STONE         WALLloc PAINTING      SASS(rectangle)loc          
RH:   STONE         WALLloc PAINTING      SASS(rectangle)loc 
"There is a stone wall. There are two paintings on it."  
 
iii) Relational lexemes 
Although they have attracted less attention, sign languages also have dedicated signs to encode spatial 
relations in more categorical rather than analogue and gradient ways – similar to prepositions such as 
"in", "on", "left", "front" in English (Emmorey 2002 for ASL; Perniss 2007 for German Sign 
Language [DGS]; Arık & Wilbur 2008; Özyürek et al., 2010; Sümer, Zwitserlood, Perniss, & 
Özyürek, 2013a; Zwitserlood, Sümer, & Özyürek, 2013 for TİD). Following Arık (2009) and Perniss 
et al. (in press), I call these signs relational lexemes, although they are often called "prepositions" in 
the literature (Emmorey, 2002), thus considering them as akin to prepositions in English. However, 
the status of relational lexemes in sign languages as prepositions has been debated, and they are 
suggested to be predicative in nature (Johnston, Vermeerbergen, Schembri, & Leeson, 2007; 
Zwitserlood et al., 2013). Relational lexemes are reported to be used less frequently, compared to 
classifier predicates (Emmorey, 2002 for ASL; Perniss, 2007 for DGS; Arık & Wilbur 2008; Özyürek 
et al., 2010; Arık, 2013b; Sümer et al., 2013a; Zwitserlood et al., 2013 for TİD; Johnston et al., 2007 
for Irish Sign Language (IrSL) and Flemish Sign Language (Vlaamse Gebarentaal, VGT)).  
In contrast to classifier predicates, relational lexemes are fixed forms with a specific meaning 
                                                            
10 I have taken only the stills from the original example that are relevant here. 
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that categorically indicate a type of spatial relation. These forms still typically exhibit some iconicity 
with respect to encoding the spatial relation of a Figure with respect to a Ground, but they do not 
communicate shape and size information about these entities. Moreover, they are less specific in 
providing information about the exact position of referents in space than classifier predicates and 
localized SASSes. Rather, they are considered as categorical expressions similar to the spatial terms 
in spoken languages. For example, a TİD signer in (6a) shows the location of the Figure (i.e., cat) by 
using the TİD relational lexeme for "under" (see 3rd still). Similarly, in (6b), another TİD signer 
encodes the location of the Figure (i.e., cake) and the Ground (i.e., box), positioned on the lateral axis 
in the picture, with a relational lexeme meaning "right" (3rd still). These relational lexemes are used 
for all types of objects that are located "under" or "right" of another object – regardless of their shape, 
size, or orientation. In other words, the handshapes in these devices do not convey specific 
information about the entities (such as their size and shape) involved in the spatial configuration – 
unlike classifier predicates. 
 
        
(6a)    TİD 
LH:     HORSE                                     CAT                                    UNDER                       
RH:      HORSE                       CAT                                      UNDER 
"There is a horse. There is a cat. It is under the horse." 
 
1 2 3 
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(6b)    TİD 
LH:     RECTANGULAR         -------- HOLD -------            RIGHT                        
RH:      RECTANGULAR           CAKE                           RIGHT 
"There is a rectangular-shaped object. There is a cake. The cake is to the right of the rectangular-
shaped object." 
 
iv) Lexical Sign Placement 
In some sign languages, in addition to classifier predicates and SASSes, another linguistic device for 
expressing object locations has been the localization of lexical signs for entities (de Beuzeville, 
Johnston, & Schembri, 2009 for Australian Sign Language [Auslan]; Nijhof & Zwitserlood, 1999 for 
Sign Language of the Netherlands [NGT] ; Özyürek et al., 2010; Sümer et al., 2012 for TİD). In these 
forms, locative relations are expressed through direct placement of the noun sign for the Figure at a 
particular location in signing space in relation to the Ground (Özyürek et al., 2010; Perniss et al., in 
press). In example (7), the signer localizes the boats on the sea by articulating two lexical signs for 
"boat" (3rd and 4th stills) in relation to the location where the sea has been localized (2nd still). Note 
that in these constructions, localized lexical signs also express the locations of the entities in an 
analogue way, as is the case with classifier predicates. 
1 2 3 
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(7)     TİD  (Özyürek et al., 2010)11 
LH:    SEA         SURFACEloc          BOATloc        BOATloc 
RH:    SEA         SURFACEloc          BOATloc        BOATloc 
"There is sea here. There is a boat here and there is a boat here on its surface." 
 
v) Lexical verbs 
In addition to classifier predicates, signers can encode Motion through the use of lexical verbs 
(Zwitserlood, 2003). In such predicates no classifier regarding the Figure is incorporated. As 
exemplified in (8) below, a TİD signer describes a short vignette in which a triangle hops around a 
tree and then moves toward the right of, and off, the screen. In her description, the signer first 
introduces the Ground (i.e., tree, 1st still) and the Figure (i.e., triangle, 2nd still) by their lexical signs. 
Then, she encodes the Motion (with Path and Manner information) of the Figure in a classifier 
predicate (3rd still). Then, she describes leaving the scene first using a classifier predicate (4th still), 
and then with a lexical verb meaning "go" in TİD (5th still). 
      
       
 
                                                            
11 I have taken only the stills from the original example that are relevant here. 
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(8)      TİD 
LH:        TREE             TRIANGLE        ------- HOLD ------- 
RH:         TREE             TRIANGLE          CL(triangle)hop_up      CL(triangle)walk              GO                                                  
"There is a tree. There is a triangle. It hops around [the tree]. It walks. It goes." 
 
2.3.2.2 Expression of frames of reference and viewpoint in sign languages 
When compared to spoken languages, the number of studies looking at whether and how signers 
employ frames of reference in sign languages is relatively low (Emmorey, 1996; 2002 for ASL; Arık, 
2006; 2008 for TİD; Perniss, 2007 for DGS; Marsaja, 2003; de Vos, 2012 for Kata Kolok). However, 
as it turns out, there are modality-specific differences between how sign and spoken languages 
express frames of reference, as will be explained below in more detail (Emmorey, 1996; Perniss, 
2007).  
Intrinsic frame of reference: In sign languages, it is possible to refer to intrinsic properties 
of objects through classifiers. As exemplified in (9), the tip of the index and middle fingers of ASL 
vehicle classifier (  ) refers to the front of a car. To describe the illustration in (9), ASL signers 
orient the fingertips of the vehicle classifier (i.e., Ground) towards the tree (i.e., Figure), as in (9a) or 
in (9b). 
 
               
1 3 2 4 5 
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(9a)  (9b)   ASL (Emmorey, 1996)  
       LH:           CL(vehicle)loc       LH:              TREE 
       RH:                TREE                                        RH:         CL(vehicle)loc 
 
Relative frame of reference: This frame of reference requires the viewpoint of an observer (e.g., a 
third party who may be the speaker or the addressee) in addition to a Figure and a Ground object. In 
sign languages, spatial descriptions are primarily expressed from the signer’s viewpoint (Emmorey, 
1996; Emmorey, Klima, & Hickok, 1998; Perniss, 2007; Pyers, Perniss, & Emmorey, accepted), and 
rarely use the addressee viewpoint (Emmorey & Tversky, 2002; Emmorey et al., 1998; Pyers et al., 
accepted). Emmorey (1996) reports that ASL signers almost always expressed their own view of the 
picture with the car and the tree above. Please note that the female signer in (9a) adopts her own 
viewpoint, thus describing the picture as she sees it, while the male signer in (9b) adopts the 
addressee's viewpoint. However, Emmorey (1996) also notes variability in viewpoint preference 
among these signers to describe the location of the entities which are configured on a sagittal axis 
(i.e., "front" or "behind"). In such cases, ASL signers sometimes preferred addressee-viewpoint, as 
well. Although the spatial descriptions of these ASL signers do not contain any overt linguistic cues 
indicating the viewpoint being adopted, consistency in their selection is taken to be indicative of a 
certain viewpoint (Emmorey, 1996).  
ASL expressions shown in the examples (9a) and (9b) above can be translated as "the tree is 
in front of the car" without referring to any viewpoint and just focusing on the intrinsic features of the 
car. However, it is also possible to interpret these expressions from a certain viewpoint since signers 
see their articulators which are located "relative to" each other in space, such as "the tree is to the 
left/right of the car" (Emmorey, 1996). Similar results have been reported for spatial descriptions 
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elicited in TİD, as well (Arık, 2008). In a study where TİD signers were asked to give spatial 
descriptions for intrinsically-featured objects which are statically located either on the lateral or 
sagittal axis, it was found that TİD signers mostly expressed the spatial relations using forms that 
combined intrinsic and relative frames. So, similar to spoken languages, sign languages use different 
frames of references. Unlike spoken languages, the modality of sign languages allows signers to use 
intrinsic and relative frame of reference at the same time.  Thus, expression of two frames of reference 
simultaneously in sign languages underlines a very modality-specific feature of sign languages in this 
domain.   
Taking a viewpoint to specify a spatial relation by the signers, however, does not tell us 
anything in itself about how conventionalized the use of a relative frame of reference is in the 
language unless the signers are consistent in their viewpoint preference, and the addressees are also 
able to understand the described spatial relation through the same viewpoint assumed by these signers. 
However, linguistic and non-linguistic factors influencing the choice of viewpoint in a relative frame 
of reference have not been determined yet, and frame of reference ambiguities can abound in sign 
languages (Emmorey, 1996; Pyers et al., accepted). For Nicaraguan Sign Language (NSL), which is 
an emerging sign language, it has been shown that the utterances of first cohort signers, who acquired 
the language in its early stages, are ambiguous with respect to "left-right" encoding: Objects on the 
left side are represented sometimes with signs articulated on the left, and sometimes on the right in 
their descriptions for an addressee. However, the signers of the second cohort, who acquired a more 
complex form of the language 10 years later, tend to be consistent in this domain (Senghas, 2003). 
Thus, this change observed in NSL indicates that mapping the spatial relations between the entities 
onto signing space is more than "copying" these entities by hands in the signing space, and it takes 
time to conventionalize a viewpoint for a successful communication (i.e., between signer/speaker and 
addressee). Moreover, the difference observed between the two cohorts in the linguistic encoding of 
"left-right" is reflected in differences on spatial cognition tasks (Pyers, Shusterman, Senghas, Spelke, 
& Emmorey, 2010).  
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Absolute frame of reference: This frame of reference is based on cardinal directions or 
geographical landmarks, and does not anchor on any viewpoint. Use of this frame of reference by 
signers has been reported for Kata Kolok (Marsaja, 2003; Zeshan, 2006; de Vos, 2012) and Inuit Sign 
Language (Schuit, Baker, & Pfau, 2011). Studying narratives elicited in Kata Kolok, de Vos (2012) 
reports that in classifier constructions, Kata Kolok signers keep their signs constant with respect to the 
absolute direction of the story events. In Inuit Sign Language, locations in signing space reflect the 
use of absolute frame of reference, especially through the use of pointing signs (Schuit et al., 2011; de 
Vos, 2012).12   
As reported for spoken languages, different frames of reference can co-exist in a sign 
language although signers may prefer to use one or two more frequently. However, unlike spoken 
languages, using two reference frames in a spatial description simultaneously is possible only in sign 
languages (Emmorey, 1996, 2002; Arık, 2008). As mentioned earlier, spoken languages generally do 
not make use of absolute frame of reference if they use relative frame of reference, and vice versa 
(Majid et al., 2004; Levinson & Wilkins, 2006), although its co-occurrence has been reported for Kata 
Kolok (de Vos, 2012). 13 However, please remember that Bohnemeyer (2011) suggested that some 
languages are referentially promiscuous such as Yucatec Maya, which has all three spatial frames of 
reference and lacks a default perspective.     
 
2.3.3 Consequences of the modality on the expression of space 
The studies and the examples presented above clearly indicate that both sign and spoken languages 
display cross-linguistic similarities and differences. In the current section, I will briefly focus on the 
                                                            
12 Emmorey (1996; 2002) also reports the employment of an absolute frame of reference in ASL by using 
specific signs to encode cardinal directions (i.e., East, West, North, South). However, these signs are not 
anchored on real geographical West or North since ASL signers do not direct these signs towards the real 
cardinal directions. This is what we would expect from Kata Kolok signers, for example, where they point to the 
real world locations of referents to refer to them, thus using a true absolute system. Thus, ASL signers use these 
cardinal terms similar to English speakers, without keeping track of the real cardinal directions (e.g., being able 
to say "North" without being able to point to the North). 
13 The use of relative frame of reference was reported for a narration of an event (i.e., a motorbike accident). De 
Vos (2012) suggests that the use of the relative frame of reference was motivated by the lack of an eye-witness 
account of the event.  
35 
 
comparison of the linguistic means of expression of location and motion events in spoken and sign 
languages. 
According to Talmy (2003), both spoken and sign languages have subsystems to represent 
spatial relations between entities. They mostly include closed-classed linguistic elements (e.g., 
adpositions, inflection forms, conjunctions, etc.) in spoken languages and classifier predicates in sign 
languages. In both systems, there are basic elements which refer to specific elements of a spatial 
event, and can be combined systematically for the description of spatial scenes.  
As to the differences in how space is expressed by signers and speakers, Talmy (2003) states 
that the representation of space through a classifier system in a sign language is more analogue to the 
spatial event it represents compared to representation with the linguistic devices of spoken languages. 
He suggests that due to this property, the classifier system of sign languages has more basic elements, 
categories, and elements per category in the linguistic realization of the space. For example, ASL 
signers' descriptions of motion events have been found to include more Motion, Path, and Manner 
information compared to English speakers (Taub & Galvan, 2001). Moreover, the visual-spatial 
modality of sign languages affords more distinct elements and categories to be represented in a 
simultaneous way. Similarly, Emmorey (2002) argues that linguistic forms that convey spatial 
relations in ASL have "gradient" and "analogue" properties rather than categorical ones such as with 
the closed-class forms of spoken languages. Moreover, the fine-grained details of a spatial 
configuration (e.g. "downward and slightly to the right" or "forward but also slightly upward") can be 
expressed in a sign language through finer distinctions (Emmorey, McCullough, Mehta, Ponto, & 
Grabowski, 2013). The closed-class system of spoken languages cannot express such fine-grained 
details.  
Even though these views capture the main differences between sign and spoken languages, 
some caveats are in order. First of all, as we have seen, sign languages have a variety of other devices 
such as relational lexemes or lexical verbs (described above) that encode spatial distinctions in 
varying degrees of iconicity (Özyürek et al., 2010; Perniss et al., in press). Secondly many spoken 
languages other than English do make more semantically specific distinctions (e.g., encoding 
information about the Figure in Tzeltal) that are in some ways more akin to sign languages. 
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Furthermore while many semantic components can be expressed simultaneously in sign languages 
due to the affordances of the modality, spoken languages express these components in a sequential 
and linear way.  
The studies mentioned so far draw their conclusions from adult data, and not much is known 
about how signing and speaking children tune into the modality-specific encodings of their target 
languages. In the next chapter, I will provide information on the developmental studies with signing 
and speaking children. 
 
2.4 Acquisition of spatial language  
As outlined in Chapter 1, previous research has found similar acquisition patterns in sign and spoken 
languages such as the emergence of babbling (Boyes Braem, 1990; Pettito & Marentette, 1991; 
Marentette & Mayberry, 2000), the emergence of two-word utterances (Newport & Meier, 1985, 
Pizzuto, 2002), negation (Newport & Meier, 1985; Lacy, 1972; Ellenberger, Moores, & Hoffmeister, 
1975), the use of deictic references (Petitto, 1983; Hoffmeister, 1977), anaphoric pronouns 
(Hoffmeister, 1977; Newport & Meier, 1985), and narrative discourse development (Morgan, 2000, 
2002; Morgan & Woll, 2003; Rathmann, Mann, & Morgan, 2007). However, such equality has not 
been reported for the acquisition of spatial language. In the following sections, a very brief literature 
review will be presented about the acquisition of spatial language by speaking children learning 
different languages (2.4.1) and by signing children (2.4.2).  
 
2.4.1 Acquisition of spatial language in spoken languages 
The question of how and why children have the ability to acquire their language has intrigued many 
researchers for many years. Within the domain of spatial language acquisition, two main guiding 
principles have been put forward in the literature.  
The first principle indicates that nonverbal conceptual development about space plays a major 
determining role in learning spatial relations (e.g., Johnston, 1985; 1988). The evidence for this claim 
comes from studies conducted in a variety of spoken languages: English (E. Clark, 2004; Johnston & 
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Slobin, 1979; Tomasello, 1987), German (Grimm, 1975), Hebrew (Dromi, 1979), Afrikaans (Vorster, 
1984), Italian, Serbo-Croatian, Turkish (Johnston & Slobin, 1979). Their results indicate that 
children’s acquisition of locative expressions follows a similar sequence in which "in", "on" and 
"under" type of spatial relations appear early in the speech of children (E. Clark, 1973; Johnston & 
Slobin, 1979; Johnston, 1985; 1988; Tomasello, 1987; Bowerman & Choi, 2001; Loewenstein & 
Gentner, 2005). These are followed by "next to", "between", "front-behind", and "left-right" (Piaget & 
Inhelder, 1971; Johnston, 1984; 1985; 1988; Durkin, 1980; 1981; Bowerman, 1996a, b). These 
findings suggest that locative terms are apparently learned at predictable ages and in a predictable 
order. Thus, it must be the result of general cognitive development, which is a strong drive that 
determines the similar process of acquisition of these terms in different languages.   
Similar universal tendencies were also observed for the expression of motion event 
components in the acquisition of different languages. For example, by comparing narratives produced 
by adults and children (4 to 10 years old) in four different spoken languages (English, French, 
German, Mandarin Chinese), Hickmann (2003) has shown strikingly similar developmental 
progression in which children showed a tendency for omitting Grounds in their narratives. She also 
reports that learning to express them in an adult-like way is a late aspect of language development 
which may take until 10 years of age. In another study, 5-year old children acquiring Turkish were 
found to omit the expression of Ground objects while describing vignettes showing caused motion 
events (Furman, 2012). Allen et al. (2007) also found that children (mean age: 3;8) acquiring English, 
Turkish, or Japanese omitted either Path or Manner in their motion event descriptions. There have 
been different accounts concerning children's spatial language acquisition such as that of E. Clark 
(1973; 2004) and H. Clark (1973a) emphasizing the role of innate perceptual processing mechanisms, 
or of the neurophysiological bases of spatial perception and cognition (Landau & Jackendoff, 1993), 
while yet others have drawn attention to the role of functional knowledge of objects and canonical 
function-form relations (Freeman, Lloyd, & Sinha, 1980; Sinha, 1982).   
The second principle suggests that it is language-specific factors, rather than principles of 
nonverbal (i.e., cognitive) development, that play a role in acquiring a spatial language. Choi & 
Bowerman (1991), Bowerman (1996a, b) and Bowerman & Choi (2001) argue that diversity in spatial 
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semantic structuring imposes the requirement on children that they employ language-specific 
acquisition strategies, and children's spatial semantic categories are language-specific from an early 
age onwards. In a series of comparative studies, these researchers investigated the developmental 
patterns in learning to encode spatial relations in English and Korean. They found that children tuned 
into specific patterns of their language very early, and began to use spatial words in their language 
productively and language-specifically as early as 14-16 months – despite the fact that these two 
languages highlight different aspects of spatial relations (e.g., "tight-fit" versus "loose-fit" in Korean, 
but not in English). The details of this study will be further discussed in Chapter 4, but their findings 
basically indicate that if general cognitive principles were at work, both Korean and English children 
would produce spatial terms that highlight similar aspects of spatial relations (e.g., not producing 
spatial terms for "tight-fit" versus "loose-fit" in Korean, but starting with the ones for containment and 
support). Evidence for early tuning to language specific encodings were also found for children 
acquiring Tzotzil (Bowerman, de Leon, & Choi, 1995), Tzeltal, Hindi (Narasimhan & Brown, 2009), 
English, Danish, and Chinese (Sinha, Thorseng, Hayashi, & Plunkett, 1994).    
Supporting evidence for the effect of language-specific factors on the acquisition of spatial 
language has also been found for lexical and syntactic packaging of components of motion events 
such as Path and Manner (e.g., Allen et al., 2007 for Japanese; Choi & Bowerman, 1991 for Korean; 
Gullberg, Hendriks, & Hickmann, 2008; Hickmann, Taranne, & Bonnet, 2009 for French; 
Hohenstein, 2013; McNeill, 2000 for Spanish; Papafragou, Massey, & Gleitman, 2002; Papafragou et 
al., 2006; Papafragou, Hulbert, & Trueswell, 2008 for Greek; Özçalışkan, 2005; 2007; 2009; 
Özçalışkan & Slobin, 1999, 2000a, b for Turkish). These studies provide overwhelming evidence 
showing that children display language-specific patterns in their speech about encoding Path and/or 
Manner at a very young age (at around 3 years).  
Although these two views could be considered as opposing, language acquisition is 
influenced to some degree by both of these guiding principles in learning to map semantic elements 
onto lexical and syntactic structures (e.g., Allen et al., 2007).  
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The studies mentioned so far have focused on comparing spoken languages that are 
typologically different from each other, and have not directly compared how spatial language is 
learned in a sign versus spoken language. Modality, as an additional factor to cognitive and language-
specific guiding principles, may influence the course of learning form-meaning mappings in the 
domain of spatial language. Such a comparison might reveal what is modality-specific and what is 
general in the acquisition of spatial language.     
 
2.4.2 Acquisition of spatial language in sign languages 
In spite of the iconic correspondences between form and meaning in encoding spatial relations 
between entities in sign languages, previous production studies conducted with children acquiring a 
sign language report that full mastery in learning locative devices that encode spatial relations goes 
even beyond 10 years of age (e.g., Kantor, 1980; Slobin et al., 2003; Engberg-Pedersen, 2003; Tang et 
al., 2007; Morgan et al., 2008). This is quite late when compared to the studies with speaking children 
who were reported to produce spatial terms as early as 2 years of age (e.g., Johnston & Slobin, 1989).  
This has been attributed to the challenges of the complex simultaneous morphology of classifier 
predicates in sign languages (Supalla, 1982) and of representing Figure and Ground simultaneously in 
classifier constructions (Newport & Supalla, 1980; Supalla, 1982; Newport & Meier, 1985; Slobin et 
al., 2003; Engberg-Pedersen, 2003; Tang et al., 2007). The difficulty of learning adult-like classifiers 
to represent referents in classifier predicates has been also reported to be another source of difficulty 
for the acquisition of these structures by sign-language-acquiring children (Kantor, 1980; Supalla, 
1982; Slobin et al., 2003; Bernardino, 2006; Tang et al., 2007; Brentari et al., 2013). The acquisition 
of classifier handshapes is, however, beyond the scope of the current dissertation (but see 
Zwitserlood, Sümer, & Özyürek, in prep.). 
Newport & Supalla (1980) and Newport (1981) discussed the acquisition of some movement 
morphemes in three ASL-acquiring children between the ages of 3;6 and 5;11. They report that the 
youngest child (age 3;6) was able to produce simple Path movements (e.g., linear, arc). These early 
productions do not convey information about the Manner component. A few months later, a small 
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proportion of the productions convey Path and Manner information, but they are articulated 
sequentially rather than simultaneously (Newport, 1981).  
In the case of simultaneous expression of Figure and Ground in classifier constructions, it is 
important to coordinate the two articulators (i.e., hands) that represent them. Studying spontaneous 
and elicited data from ASL- or NGT-acquiring children (aged 1;6-3;9 in the spontaneous and 5;0-12;0 
in the elicited data), Slobin et al. (2003) observed that especially very young children omitted the 
classifier predicate for the Ground, and late preschool and school-age children had difficulty using 
classifier predicates in an adult-like fashion, even though no direct comparison to adult language use 
was made. As one of the reasons for this late development, the authors pointed to the articulatory 
difficulties in using both hands to simultaneously represent the Figure and the Ground. Similar results 
were also reported by Supalla (1982) who found that three deaf children (aged 3;6-5;11) acquiring 
ASL were similar to each other in expressing motion events that included only the Figure, but for 
events where there was also a Ground present, the youngest child marked the Ground less frequently 
than the older ones. Even when they marked the Ground, they did so in a sequential (expressing 
Figure and Ground one after another – not simultaneously) manner. Ground omissions were also 
observed in the spontaneous data collected from a BSL-acquiring child (between 2;0 and 2;6) 
(Morgan et al., 2008). 
Tang et al. (2007) suggested that the development of simultaneous constructions depends on 
the learners' knowledge of encoding the Ground with the non-dominant hand. In their data comprising 
picture story narrations of 14 deaf children acquiring HKSL between the ages of 6;0-13;0, and of four 
adult HKSL signers, they observed a higher frequency of omission of the Ground classifier by 
children in all age groups, although the adults expressed them in their narrations. Similarly, Engberg-
Pedersen (2003) reported more omission of the classifier predicates for the Ground in frog story 
narratives (e.g., the boy falls from a tree to the ground) by deaf children (aged 6;6-9;3) acquiring DSL 
compared to adults. 
These studies suggest that, modality-specific aspects of sign languages (e.g., simultaneous 
expression of different event components) hinder the acquisition process for children who acquire a 
sign language rather than facilitate it. As mentioned earlier, these studies mostly attribute the late 
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mastery of spatial language to the morphological complexity of the classifier constructions, which 
mainly stems from the simultaneous expression of different components (e.g., Figure and Ground). In 
these studies, morphological complexity has only been discussed in the domain of classifier 
constructions, and less is known with respect to the complexities of other linguistic forms used in sign 
languages and their effects on the acquisition of spatial language. Moreover, most of these studies 
draw their conclusions primarily from comparisons with English, where the linguistic forms of spatial 
expression (e.g., "in", "on", "up") are morphologically less complex than the classifier predicates 
(Newport & Supalla, 1980; Newport, 1981; Supalla, 1982). Also, the milestones of spatial language 
development in sign languages have been only indirectly compared to the developmental steps in a 
spoken language. Direct comparisons of development in spoken and sign language using the same 
tasks are necessary to see clearly whether and how modality might impact the language development 
process.  
 
2.5 Summary 
In this chapter, I introduced the notion of the spatial domain with its subdomains: Different types of 
spatial events (i.e., location and motion) and spatial relations (i.e., topological and viewpoint-
dependent). I also provided brief information on how signers and speakers encode spatial relations 
between entities, and on how sign and spoken languages (with specific information on Turkish) differ 
from each other in the domain of spatial language. I concluded this chapter with a section where I 
presented general information on previous studies about the acquisition of spatial language by signing 
and speaking children as a background to provide motivations for the current dissertation. Although 
the findings on the acquisition of spatial language by signing children suggest a late developmental 
pattern, I stated that it is not clear to what extent these findings can be generalized to the expression of 
different types of spatial events and relations and to the acquisition of linguistic devices other than 
classifier predicates. The studies also had some drawbacks in lacking comparisons of developmental 
patterns across sign and spoken languages directly and comparison to adult patters. In order to expand 
our understanding of the effect of modality in spatial language acquisition, the current dissertation 
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aims to investigate different types of spatial events and relations in a sign (i.e., TİD) and a spoken 
(i.e., Turkish) language. The following chapter will explain how this goal will be achieved in the 
current study by introducing the current hypotheses and the methodology that is used.   
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CHAPTER 3 
The Present Study 
             
 
3.1 Introduction 
The aim of this chapter is to provide information about the general methodology of the studies 
reported in the current dissertation. First, I mention the general hypotheses of the present study, which 
have been formulated in relation to earlier developmental studies on the acquisition of spatial 
language by signing and speaking children (3.2). Then I move onto the section (3.3) that details the 
methodology used to collect data and provides information on the procedure and the participants. All 
the studies in the current dissertation were conducted with similar methods and the same participants. 
Obviously, the stimuli differed in each study depending on the type of spatial event and relation under 
investigation.  These will be further explained in the relevant chapters. This chapter ends with a 
section (3.4) that gives historical, sociolinguistic, and educational background in addition to an 
overview of previous studies on TİD. 
 
3.2 General hypotheses 
The overall question of this dissertation relates to whether patterns in spatial language acquisition are 
universal or language (modality)-specific for different types of spatial events (i.e., location versus 
motion) and relations (i.e., topological versus viewpoint-dependent). Three general hypotheses 
regarding this question are considered throughout the dissertation: 
i) Facilitating effect of modality: The visual-spatial modality of sign languages allows 
location and motion events to be expressed mostly in an iconic and analogue manner in 
the space in front of the body of the signers (Emmorey, 2002; Perniss, 2007). Spoken 
languages, on the other hand, mainly express space categorically and in a non-iconic way 
(e.g., Talmy, 2003). The visual resemblance between language forms of sign languages 
(e.g., classifier predicates) and the real spatial events may facilitate the expression of 
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location and motion for children acquiring a sign language. If these properties are, indeed, 
facilitating, one would expect signing children to exhibit adult-like forms earlier than 
speaking children.   
ii) Hindering effect of modality: As claimed by previous studies on the acquisition of spatial 
language by signing children, the challenges of acquiring expressions that require 
simultaneous representations of event components, for example, in classifier predicates 
(e.g., in simultaneous expression of Figure and Ground) might have a hindering effect in 
learning to encode spatial relations in sign languages (Newport & Supalla, 1980; Supalla, 
1982; Slobin et al., 2003; Engberg-Pedersen, 2003; Tang et al., 2007; Morgan et al., 
2008). If this is true, signing children will exhibit adult patterns later than speaking 
children.  
iii) Neutral effect of modality: This hypothesis predicts that there will not be an additional 
effect of modality above and beyond the general universal principles of cognitive 
development and the early-attunement into language specific patterns, which have been 
proposed to be two guiding principles of language acquisition in general. In this case, 
signing and speaking children will exhibit adult patterns at similar ages.  
  
It is possible that these hypotheses might hold for the acquisition of all aspects of spatial language. 
Yet, it is also possible that modality effects will manifest differently for different aspects of spatial 
language. Below I present the methodology of the present study adopted to test the above mentioned 
hypotheses.   
 
3.3 Methodology 
This dissertation presents three main studies, each of which focuses on a different type of spatial event 
and relation. For these studies, I collected data from the same signers and speakers in the same data 
collection set-up. Due to time restrictions, the studies were cross-sectional, where the data were 
collected from different age groups of participants. I will present the information on the participants in 
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section (3.3.1) and the procedure in section (3.3.2). Since the stimulus materials used vary in each 
study, details about them are provided in the relevant chapters.  
 
3.3.1 Participants   
10 native Turkish speakers and 10 deaf native signers of TİD (i.e., all learned the language from their 
deaf parents) constituted the adult groups of this study. Furthermore 20 younger and 20 older signing 
and speaking children, 10 in each age group, were recruited. Table 3.1 below gives information about 
the means and age ranges of the participants in each group. In forming these age groups, the age at 
which children start primary school in Turkey was taken as the decision criteria.14  
 
Table 3.1: Age ranges and (M=age means) for deaf and hearing children and adults who participated 
in the study 
 TİD Turkish 
Adults (N=10) 18;5-45;10 (M=31;4) 28;2-51;3 (M=37;9) 
Older Children (N=10) 7;2-9;10 (M=8;3) 7;2-9;11 (M=8;2) 
Younger Children (N=10) 3;5-6;10 (M=5;2) 3;8-6;8 (M=5;3) 
 
All signing children who participated in the study are profoundly deaf and acquired TİD natively from 
their deaf parents. Of these 20 deaf children, six of them have also deaf grandparents and five have 
deaf uncles and/or aunts in their families. Three of the deaf children (two in the older and one in the 
younger age group) have cochlear implants (CI). One of the older deaf children received his CI when 
he was 4 and the other at the age of 6. The younger deaf child got her CI when she was 3 years old.  
In the older age group, seven deaf children attend a primary school for the deaf and three are 
in the mainstream schools for the hearing. As for the younger age group of deaf children, three of 
them are full-time (five days in a week) and four are part-time (two days in a week) attenders of a 
preschool education program for the deaf. The rest did not attend any preschool education programs 
                                                            
14 During data collection, the starting age for primary school was 7 years in Turkey. However, after a change in 
the educational policy in September, 2012, children now start school at the age of 5-6 years. 
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and stay at home. All of the deaf children in this study also attended four-hour rehabilitation sessions 
(one session per week), which mostly included speech therapy. It is also important to note that the 
education in the schools for the deaf in Turkey is conveyed through oral methods, and TİD is not part 
of the curriculum. However, in one preschool education program, which four of the deaf children in 
this study attend, TİD lessons are provided by a deaf teacher for one hour in a week, although its 
teaching has not been very systematic yet. For the hearing children, all of them in the older age group 
receive formal education. Five of the younger hearing children attended a preschool education 
program five days in a week while the rest did not. Thus, overall, 30 deaf native TİD signers and 30 
Turkish speakers, all residing in İstanbul, Turkey participated in the current study. 
 
3.3.2 Procedure  
In data collection sessions, signers/speakers were asked to sit opposite the addressee, who was a deaf 
or hearing confederate depending on the language condition. There was a laptop located on a table 
between them, and the table was below the waist of the participants so that their hands could easily be 
seen, as shown in Figure 3.1, where a schematic overview of the recording set-up is presented. 
 
                                                 
  
 
 
 
 
Figure 3.1: Data collection set-up  
 
Camera for Top View 
Signer / Speaker 
Camera for Signer View 
 
 
Addressee 
Table 
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To collect data for different types of spatial relations (i.e., topological, viewpoint-dependent), the 
signer/speaker was shown sets of four pictures and asked to describe the picture with the red frame to 
the addressee who had the same picture set (but without any red frames) in a booklet in front of her. 
All pictures are given in the Appendix given at the end of each chapter. The data for the static location 
events for both types of spatial relations were collected in the same task. That is, the target picture for 
each picture description showed either a topological or a viewpoint-dependent spatial relation, and 
pictures were randomly ordered. All participants saw the pictures in the same order.    
The task of the addressee was to choose the picture described by the signer/speaker. It is 
important to note that the picture with the red frame stayed on the screen during the description to 
avoid memory effects. Moreover, the participants were asked to describe the target picture indicated 
with the red frame, and they were never asked questions such as "Where is X?" before they began 
their descriptions since such questions might have invoked a description of the location of that object 
without a full locative description.  
For the collection of motion event descriptions, participants were shown a series of short 
video vignettes on a computer screen, and asked to describe what happened in each vignette to their 
interlocutors, who purportedly had not seen it before. The vignettes were shown once unless they 
wanted to see it again, and the screen went black when the vignette was over. The task of the 
addressee was to listen to/watch the descriptions and ask clarification questions, if necessary, after the 
participants finished their descriptions.  
All participants' descriptions were recorded by two cameras from different angles, as shown 
in Figure 3.2, so that both a front and a top view were available, providing as much as information as 
possible on locations, movement directions and sign forms, which facilitated the coding considerably. 
However, since data collection sessions took place in different home and classroom environments, 
recording set-ups and camera angles showed some variation.  
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Figure 3.2: Combined camera view on the signer 
     
All edited and synchronized data are stored in the language archive of the Max Planck Institute for 
Psycholinguistics. The picture descriptions and motion event descriptions in TİD were annotated and 
coded by a deaf signer of TİD and two hearing researchers with knowledge of TİD. Turkish data were 
annotated by a native speaker of Turkish. The annotations were done in ELAN, a free annotation tool 
(http://tla.mpi.nl/tools/tla-tools/elan/) for multimedia resources, developed by the Language Archive 
Group at the Max Planck Institute for Psycholinguistics in Nijmegen, The Netherlands (Wittenburg, 
Brugman, Russel, Klassmann, & Sloetjes, 2006) (see Figure 3.3).  
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Figure 3.3: A screen snapshot that shows (TİD) annotations done in ELAN. 
 
3.4 Historical, sociolinguistic, and educational background on TİD 
Research on the historical background of TİD is very limited. The use of a sign language during 1500-
1700 has been documented in the Ottoman Palace, but there is no clear evidence that current TİD is a 
continuation of this sign language. Miles (2000) reports the presence of deaf people at the Ottoman 
court. Deaf servants took responsibilities not only in courts but also as guards and executioners, which 
were respected positions in the Ottoman Empire. There, their lack of hearing was seen as a way of 
ensuring confidentiality. Additionally, Miles also reports instances in which a "rigid speech taboo" 
developed from the 16th century onwards. At such times, even whispering was forbidden in the 
presence of the Sultan, and people had to use a sign language to communicate. This put deaf people in 
an advantageous position and the knowledge of sign language was highly valued, which contributed 
to the rise of the sign language in the palace (see Kemaloğlu & Kemaloğlu, 2012 and Dikici, 2006 for 
a detailed review of the use of sign language in the Ottoman Palace).  
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Figure 3.4: The mute of the Sultan in the Ottoman Empire in 1650. Retrieved from the archives in 
Berlin State Museums, Art Library Berlin, Lipperheide OZ 52, fol. 13a. Courtesy of Prof. Marc Baer. 
 
 
The establishment of the first school for the deaf dates back to 1902 (Deringil, 2002; Kemaloğlu & 
Kemaloğlu, 2012). At the beginning of the 20th century, there were only a few private deaf schools in 
the country. These schools were established mainly in large cities such as İstanbul and İzmir, and their 
education was limited to the primary level. They were private organizations and there was not an 
established network of schools.  
Today, with the growth of the deaf community in Turkey (around 3 million deaf people, 
İlkbaşaran, 2013) and the changes in the overall education system, more schools for the deaf have 
become available. Some of them are boarding schools and the level of education now covers primary 
and secondary school levels. In Eskişehir, there is also an institution that offers university level 
education for deaf people. Recently, in İstanbul, two preschool education programmes have also been 
launched for deaf children aged between 0-6 years. Since 1953 to present, education for deaf children 
in these schools has been mainly through oral methods, in which all subjects (e.g., mathematics, social 
sciences) are taught in spoken Turkish, although teachers acknowledge using some TİD signs to 
promote their teaching. During data collection for the current dissertation, deaf students in these 
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schools were observed to interact in TİD among themselves during lesson breaks. In 2007, a law that 
enables education in TİD was passed, although it has not been realized in practice so far, mostly due 
to the lack of qualified teachers who can use TİD in their classes. In one of the preschool education 
programmes, TİD lessons are offered by a deaf teacher two hours a week. In these lessons, the deaf 
teacher teaches the language itself rather than teaching different subjects in that language. However, 
attendance to this class is not compulsory and is based on the consent of the parents. Unfortunately, 
only a minor group of children attend this programme. 
The Turkish Federation for the Deaf has been promoting sign language among the deaf 
population throughout the country since its establishment in 1964 (for a detailed account about the 
Turkish deaf community and deaf institutions, see Zeshan, 2002; İlkbaşaran, 2013). For almost 10 
years, there has been an accumulating body of research done on TİD (see www.enginarik.com for a 
complete list of linguistic studies on TİD). These studies mainly focus on how adult signers of TİD 
express different aspects of grammar such as phonology (e.g., Göksel & Kelepir, 2013), morphology 
(e.g., Kubuş, 2008; Zwitserlood, Perniss, Özyürek, 2012), classifiers (e.g., Arık, 2013a), negation 
(e.g., Gökgöz, 2011; Zeshan, 2006), word order (e.g., Sevinç, 2006)  in addition to studies that have a 
more sociolinguistic approach (e.g., Dikici, 2006; Kemaloğlu & Kemaloğlu, 2012; İlkbaşaran & 
Taşçı, 2012; İlkbaşaran, 2013; 2015). Moreover, especially within the domain of spatial language, 
there has been a considerable amount of studies conducted with TİD signing adults, thus leading to a 
considerable amount of knowledge about adult patterns in encoding different types of spatial relations 
and spatial events (e.g., Arık, 2009; 2010; 2013b; Özyürek & Perniss, 2011; Özyürek et al., 2010). 
Some of these studies have been compiled in a recent book edited by Arık (2013c). These studies 
show that while TİD exhibits sign language structures that are found in many established sign 
languages such as ASL or BSL at the level of phonology, morphology, and syntax, it also exhibits 
language-specific constructions in negation and spatial expressions. However, the acquisition of TİD, 
neither in the domain of spatial language nor in other domains, has not been investigated so far. 
Therefore, the current dissertation is the first endeavour in explaining the developmental patterns in 
this domain as observed in children acquiring TİD.  
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CHAPTER 4  
Learning to Encode Topological Spatial Relations in TİD and Turkish 
             
 
This chapter is a slightly revised version of: 
Sümer, B., Zwitserlood, I., Perniss, P., & Özyürek, A. (2012). Development of locative expressions by Turkish 
deaf and hearing children: Are there modality effects? In A. K. Biller, E. Y. Chung, & A. E. Kimball (Eds.), 
Proceedings of the 36th Annual Boston University Conference on Language Development (BUCLD 36) (pp. 
568-580). Boston: Cascadilla Press. 
Sümer, B., Zwitserlood, I., Perniss, P., & Özyürek, A. (2013). Acquisition of locative expressions in children 
learning Turkish Sign Language (TİD) and Turkish. In E. Arık (Ed.), Current directions in Turkish Sign 
Language Research (pp. 243-272). Newcastle upon Tyne: Cambridge Scholars Publishing. 
 
4.1 Introduction 
How do children learn to express simple relations between two entities such as a cup on a table? 
Research has shown that spatial terms expressing relations among entities that are topological in 
nature are one of the earliest productions of children learning spoken languages (e.g., "in", "on", 
"under" in English) (E. Clark, 1973; Johnston & Slobin, 1979; Johnston, 1985; 1988; Tomasello, 
1987; Bowerman & Choi, 2001; Loewenstein & Gentner, 2005), and appear earlier than spatial 
relations such as the ones as expressed by "front", "behind" or "left", "right" in English (Piaget & 
Inhelder, 1971; Johnston, 1984; 1985; 1988; Durkin, 1980; 1981; Bowerman, 1996a, b). However, 
full expression of spatial relationships in a discourse context where both Figure and Ground objects 
need to be mentioned in relation to each other seems to take more time and does not emerge until 
children are 10-12 years old (Ehrich, 1982; Weissenborn, 1986; Lloyd, 1991; Hickmann, 2003). There 
is less research, however, about how deaf children learning a sign language master the expression of 
such relations (e.g., Morgan et al., 2008). This chapter compares acquisition of expressions for 
topological spatial relations in TİD and Turkish. 
As described in Chapter 1, sign languages rely on iconic and analogue means to describe 
locative relations among entities in terms of representing the shape of objects depicted and the relative 
spatial relations between them (see 1a in Chapter 1) – unlike spoken languages (see 1b in Chapter 1). 
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Such iconic (i.e., motivated visual form-meaning mappings) structures might facilitate spatial 
language acquisition in children learning a sign compared to a spoken language. Surprisingly, 
however, previous research has indicated that children learning a sign language might in fact have 
difficulty mastering these forms until 13 years of age (e.g., Engberg-Pedersen, 2003; Tang et al., 
2007). Yet few of these studies have compared sign to spoken languages and to adult patterns directly. 
Moreover, there has been little focus on the acquisition of simple locative relations; rather, 
conclusions have been drawn mostly from motion event narrations. 
 To be able to advance our understanding of the role of the spatial modality in learning to 
express topological relations, the study reported in this chapter compares language development in 
expressing topological relations of support, containment, and occlusion in signing children (in a 
younger and an older age group) acquiring TİD and in age-matched speaking children acquiring 
Turkish and in relation to adult target language. The chapter first presents previous studies about how 
topological spatial expressions are acquired in spoken and sign languages in section (4.2). This is 
followed by explanation of the present study in section (4.3) including motivation, hypotheses, 
stimulus materials used to collect the data, and coding and analysis of the data. Qualitative and 
quantitative analyses are presented in sections (4.4) and (4.5) respectively. I end this chapter with 
sections (4.6) and (4.7) where the results are discussed in relation to previous literature and 
conclusions are presented. 
 
4.2 Learning to encode topological spatial relations  
In this section, the findings of previous studies on children who acquire a spoken language and a sign 
language are presented in sections (4.2.1) and (4.2.2), respectively.  
   
4.2.1 Learning to encode topological spatial relations in spoken languages 
Two main guiding hypotheses have been proposed in the previous literature to explain patterns of how 
children learn to map linguistic structures onto spatial relations in spoken languages. One of them 
suggests that the acquisition of spatial language is initially guided by universal cognitive and 
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perceptual categories of space. Later, children map the semantic and grammatical structures offered 
by their language onto these cognitive categories of space. Support for this first claim comes from 
studies conducted in a variety of spoken languages: English (E. Clark, 2004; Johnston & Slobin, 
1979; Tomasello, 1987), German (Grimm, 1975), Hebrew (Dromi, 1979), Afrikaans (Vorster, 1984), 
Italian, Serbo-Croatian, Turkish (Johnston & Slobin, 1979). These studies indicate that children’s 
acquisition of locative expressions follows a similar sequence in which topological spatial relations 
(i.e., such as "in", "on", "under" as expressed in English) appear early in the speech of children (E. 
Clark, 1973; 2004; Johnston & Slobin, 1979; Johnston, 1985; 1988; Tomasello, 1987; Bowerman & 
Choi, 2001; Loewenstein & Gentner, 2005). These are followed by "next to", "between", "front-
behind", and "left-right" (Piaget & Inhelder, 1971; Johnston, 1984; 1985; 1988; Durkin, 1980; 1981; 
Bowerman, 1996a, b). These findings, thus, suggest that locative terms are learned at predictable ages 
and in a predictable order. This universal nature of locative learning suggests that nonverbal 
conceptual development plays a major determining role in learning these spatial relations (Johnston, 
1985). There have been different accounts regarding the universality found for the acquisition of 
spatial relations. For example, E. Clark (1973) and H. Clark (1973a) emphasize the role of innate 
perceptual processing mechanisms. Landau and Jackendoff (1993) emphasize the neurophysiological 
bases of spatial perception and cognition. Others have drawn attention to the role of functional 
knowledge of objects and canonical function-form relations (Freeman et al., 1980; Sinha, 1982).  
These accounts, however, are criticized for failing to take the wide diversity in spatial 
semantics and its linguistic expression across languages into account. Moreover, as pointed out by 
Johnston (1988), these studies have focused on the expression of the spatial terms themselves and on 
their morphological complexity, but not on how they are situated in the whole utterance and the 
discourse context. Furthermore, it is not known in these studies whether these expressions show any 
development over time. However, the few studies that have focused on the discourse of children have 
shown that they have difficulties in organizing spatial information up to 10 to 12 years of age. For 
example, analyses of room descriptions (Ehrich, 1982 for Dutch) and route directions (Lloyd, 1991 
for English; Weissenborn, 1986 for German) have revealed that children have difficulty in using 
linguistic devices such as prepositions and adverbials unambiguously while describing the locations 
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of entities. Similarly, Hickmann (2003) reports that children who acquire different languages 
(English, French, Chinese, German) omit the expression of Ground, thus not anchoring the location of 
the Figure with respect to the Ground in adult-like ways until 10 years of age. 
The important foundation for the universalist view has been the assumption that although the 
linguistic forms of spatial terms differ across languages, their meanings are closely related (e.g., 
Slobin, 1973). However, research has found more crosslinguistic variation in spatial semantic 
structuring than had been supposed before (e.g., Talmy, 1985; Brown, 1994; Levinson, 1994; 1996). 
Spatial situations can obviously be constructed in different ways in different languages, and these 
differences may have consequences for the acquisition of spatial encoding.  
This brings us to the other hypothesis that put forwards language-specific factors, rather than 
principles of non-verbal (i.e., cognitive) development, as an influential factor in learning to express 
spatial relations. In line with this principle, Choi & Bowerman (1991), Bowerman (1996a, b), and 
Bowerman & Choi (2001) argue that children's spatial semantic categories are language-specific from 
an early age onwards. In a series of comparative studies, they investigated the developmental patterns 
exhibited by children learning to encode spatial relations about placement events in English and 
Korean. They focused on these two languages since they highlight different aspects of spatial 
relations: In describing containment type of events, English does not make a distinction between 
whether the Figure is tightly or loosely contained by the Ground, but uses "in" for both cases. Korean, 
however, uses verbs that distinguish between "kkita - tight-fit" versus "nehta - loose-fit" 
configurations. English-acquiring and Korean-acquiring children were found to tune into specific 
patterns of their language very early, at around 14-16 months, despite the fact that these two 
languages highlight different aspects of spatial relations. Children's early tuning to language-specific 
semantic encoding of locative relations has also been reported for children learning Tzotzil, 
(Bowerman et al., 1995), Tzeltal and Hindi (Narasimhan & Brown, 2009).  
Compared to studies with speaking children, studies on how signing children learn locative 
spatial relations are relatively fewer in number, and limited to a very small number of sign languages 
(e.g., ASL, BSL). These studies mainly suggest that, in spite of the iconic affordances of the modality, 
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the acquisition of the typical devices for expression of spatial language seems to pose a challenge for 
children acquiring sign language, as will be reviewed in the following section. 
 
4.2.2 Learning to encode topological spatial relations in sign languages 
In sign languages, the spatial relation between Figure and Ground is expressed mainly through 
classifier predicates (e.g., Emmorey, 2002; Perniss, 2007), which are morphologically complex 
structures (e.g., Supalla, 1982; Zwitserlood, 2012). Morphological complexity in these forms is 
argued to arise mainly in: i) The use of classifier predicates (Kantor, 1980; Supalla, 1982; Slobin et 
al., 2003; Morgan, Herman et al., 2008; Bernardino, 2006; Tang et al., 2007; Brentari et al., 2013) and 
ii) representing Figure and Ground simultaneously in classifier constructions (Supalla, 1982; Slobin et 
al., 2003; Engberg-Pedersen, 2003; Tang et al., 2007; Morgan et al., 2008). Even though most of the 
studies that will be reviewed below draw their conclusions from motion event descriptions (except 
Schick, 1990 and Brentari et al., 2013) or the use of different aspects of spatial language in general 
(e.g., classifier predicates, simultaneous representation of Figure and Ground) – not specifically on the 
expression of static topological spatial relations, they are mentioned to give an impression of how 
signing children learn to use space to talk about spatial relations.   
    
i) Learning to use classifier predicates 
To be able to learn how to use classifier predicates, signing children need to figure out which 
classifier handshapes represent which entities in their specific language, and also learn how to locate 
them in signing space. Previous studies report that signing children have difficulty in choosing adult-
like classifier handshapes and/or the type of classifier (e.g., entity versus handling) (Kantor, 1980; 
Supalla, 1982; Slobin et al., 2003; Bernardino, 2006; Tang et al., 2007; Morgan et al., 2008; Brentari 
et al., 2013) and sometimes use a "general classifier" instead of a specific, adult-like one. For 
example, studying spontaneous productions and imitations of classifier predicates of ASL-acquiring 
children between the ages of 3;0 and 7;0, Kantor (1980) found that the classifiers she examined (e.g., 
vehicle classifier - ) were not completely mastered until the children were 9 years old. She 
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observed that children tended to modify such handshapes by substituting them with simpler 
handshapes (e.g., 5-hand       ). However, Schick (1990) argues that it is not handshape, but the 
location morpheme that causes difficulty in learning classifier predicates. In order to examine the 
factors that influence the acquisition of classifier predicates in ASL (i.e., age, complexity of classifier 
predicates in terms of the use of handshape and location morphemes, type of classifier such as entity, 
handling, or SASS), she asked 24 native signing children aged between 4;5 and 9;0 years to describe 
pictures showing static locative spatial relations between objects (e.g., two clocks are on a shelf). As a 
result, she found age-related effects for the correct use of location morphemes, but not for handshape 
morphemes. Therefore, she reports that handshape is an inadequate parameter to use as an indicator of 
linguistic maturity – at least for signing children older than four and a half, and handshape use, for the 
most part, is adult-like at an earlier age than the use of location morphemes in classifier predicates. 
Unfortunately, it is not clear how location errors were coded in this study.  
 
ii) Learning simultaneous representation of Figure and Ground in classifier constructions  
Simultaneous representation of Figure and Ground referents in classifier constructions has also been 
reported to be a feature that seems to be difficult to master by signing children since it requires the co-
ordination of two articulators (i.e., hands) (Supalla, 1982; Slobin et al., 2003; Engberg-Pedersen, 
2003; Tang et al., 2007). That is, signing children need to learn that information about Figure and 
Ground are assigned to two articulators independently and simultaneously. In their data including 
narrations of six 4-picture comic strip stories by 14 signing children acquiring HKSL between the 
ages of 6;0-13;0 and two adult signers, Tang et al. (2007) observed a high frequency of omission of 
the Ground classifier in classifier predicates by children in all age groups. However, in this study it is 
not reported if adult signers also omitted the Ground in their narrations or not.  
Studying spontaneous (aged 1;6-3;9) and elicited data (aged 5;0-12;0) from deaf children 
acquiring either ASL or NGT, Slobin et al. (2003) observed that especially very young children 
omitted Ground classifiers in classifier predicates, and even late preschool and school-age children 
had difficulty in using them in adult-like fashion. As one of the reasons, the authors point to the 
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articulatory difficulties in using both hands to simultaneously represent the Figure and the Ground in 
acquiring classifier constructions. 
 Similar results were also reported by Supalla (1982), who followed the language 
development of three ASL-acquiring deaf children between the ages of 3;6-4;0-5;11, found that these 
children were similar to each other in expressing simple motion events that involve only a Figure, but 
not for the events where there was also a Ground present. His results showed that the younger the 
children were, the less frequently the Grounds were marked in their productions.  Even when they 
marked it, they tended to do so in a sequential manner (expressing Figure and Ground one after 
another – not at the same time). Supalla (1982) attributes these findings to the morphological 
complexity of the simultaneous constructions rather than to articulatory difficulties. Similarly, 
Engberg-Pedersen (2003) reported the omission of Ground classifiers in motion event descriptions 
(e.g., the boy falls from a tree to the ground) in narrations of the frog story by deaf children (aged 6;6-
9;3) acquiring DSL. 
I would like to note that all of these studies examined the expression of Figure and/or Ground 
in classifier constructions in mainly motion narrations or in spontaneous conversations. So, there is no 
information on whether signing children also show a tendency to omit Figure and/or Ground in static 
locative events. Furthermore, it is not clear whether the children in these studies omitted the mention 
of Grounds altogether in the narration (i.e., did not introduce the Grounds at all) or introduced the 
Grounds by means of lexical signs, but did not express them in simultaneous classifier constructions.  
Previous studies, then, present evidence that rather than having a facilitating effect of 
iconicity, modality-specific aspects of sign languages (e.g., simultaneous expression of Figure and 
Ground) hinder the acquisition process for children acquiring a sign language for the various reasons 
described above. However, the milestones of spatial language development in sign languages have 
been only indirectly compared to the developmental steps of learning a spoken language or to adult 
patterns. Direct comparisons are necessary to see clearly whether and how modality might impact the 
language development process, in addition to other guiding factors such as general cognitive 
development and language specific ones.  
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4.3 The present study 
The current study investigates how children learn to express topological spatial relations in a sign 
(i.e., TİD) and a spoken (i.e., Turkish) language in order to understand whether and how the use of the 
spatial modality may shape spatial language development. Below I present the motivations in section 
(4.3.1) and the general hypotheses for the present study in section (4.3.2). Then, I will continue with a 
section where specific information about the methodology is provided in section (4.3.3). 
 
4.3.1 Motivation  
The aim of this study is to track the developmental pattern of spatial language used to encode 
topological spatial relations (e.g., containment, support, occlusion, as can be expressed with "in", 
"on", "under" in English) in a sign (i.e., TİD) and a spoken (i.e., Turkish) language. TİD and Turkish 
were chosen for the following reasons: Turkish, as a morphologically rich language, differs from 
many Indo-European languages in the way in which topological spatial relations are expressed. As 
explained in Chapter 2, Turkish speakers use a general postpositional locative case marker ("-de/da" - 
at), which can be attached to the noun expressing the Ground (Masa+da - table+LOC) or to a spatial 
noun (üst+ün+de - top+POSS+LOC). In Indo-European languages, in relation to which acquisition of 
sign languages has been implicitly compared, speakers mainly use prepositions to encode spatial 
relations. Moreover, TİD is not in a contact relation (genetically or geographically) with more widely 
studied (Western) sign languages, and also differs from Turkish (Zeshan, 2003). Thus, studying 
acquisition of TİD extends our knowledge about the acquisition of sign languages in general and in 
relation to typologically different spoken languages.    
As mentioned earlier, the comparison of the findings of the studies with signing and speaking 
children seem to suggest that these children lag behind spoken language acquiring children in the 
expression of spatial relations. However, please note that this claim is based on studies that lack direct 
comparisons between signing and speaking children, and between signing children and signing adults. 
Therefore, the differences shown by these studies are mostly assumed rather than verified. Moreover, 
these studies mainly focus on learning to use classifier predicates in locative expressions. However, as 
explained in (2.3.2) in Chapter 2, sign languages offer other linguistic forms to signers to encode the 
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spatial relation between Figure and Ground (e.g., relational lexemes, lexical sign placements, 
SASSes).   
In order to establish target and developmental patterns for the expression of topological 
spatial relations in TİD and Turkish, simple locative expressions were elicited from children and 
adults who were asked to describe pictures of static objects configured in relation to each other. In this 
way, patterns observed in the child data were directly compared to the adult data – rather than 
indirectly compared to assumed adult preferences. Since previous studies done in the domain of 
spatial language development lack direct comparisons between signing and speaking children using 
the same elicitation tasks, data in this study were collected using the same task (i.e., picture 
description, see 3.3.3) from both languages. To see whether and to what extent modality plays a role 
in learning to express these spatial relations, the data from TİD and Turkish were compared in terms 
of when children in each language become adult-like in different aspects of spatial language 
acquisition.   
In the present study, both qualitative and quantitative analyses were conducted, focusing on 
three aspects of the locative expressions.  
First, I investigated how frequently signers and speakers expressed both Figure and Ground in 
their picture descriptions since they sometimes dropped either Figure or Ground in these descriptions. 
Analysis of this kind is important since previous studies report Ground omissions by signing children 
(Supalla, 1982; Slobin et al., 2003; Engberg-Pedersen, 2003; Tang et al., 2007), but it is not clear 
where these omissions exactly occur in locative expressions: Omissions of classifiers for Figure 
and/or Ground in classifier predicates, or without mentioning these components at all in the whole 
description. In the first case, children might introduce Figure and Ground referents in their 
descriptions, but omit them in their classifier constructions. In this case, children would likely be 
aware of the importance of mentioning the event components, but might have difficulty in expressing 
them by means of classifier handshapes in classifier predicates – for example, due to the simultaneity 
required in these predicates, as has been previously suggested. Note that a previous study on TİD 
adult signers' use of locatives in "next-to" relations with multiple objects have reported Ground 
omissions in classifier predicates even though they were mentioned by their lexical signs (Özyürek et 
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al., 2010).  It is also possible that children may omit mention of Figure or Ground referents altogether 
in their descriptions – for example, due to memory issues. Actually, studies with speaking children 
also report a similar tendency for the omission of the Ground referent up until 10-12 years of age 
(e.g., Ehrich, 1982; Weissenborn, 1986; Llyod, 1991; Hickman, 2003).  
As a next step, I focus on descriptions in which signers and speakers expressed both Figure 
and Ground, and investigated how many of them included a "relational encoding". In this study, 
relational encoding refers to the expression of the spatial relation between Figure and Ground. 
Specifically, in these descriptions, I look at the linguistic forms employed in each language to see 
whether signing and speaking children achieve adult-like patterns at similar ages in their preferred 
choices for the various linguistic devices. Although previous studies with speaking children report a 
timeline of when certain types of spatial relations appear in the speech of the children, they often do 
not provide information about the specific forms of the linguistic expression used to express these 
spatial relations (e.g., a general locative case marker or spatial noun in Turkish). Johnston & Slobin 
(1979) found that Turkish-acquiring children start talking about containment, support and occlusion at 
around 2 years of age. However, they do not provide any information about the linguistic forms 
employed in their locative expressions and whether they were adult-like in comparable situations. 
Similarly, TİD offers different locative devices in varying degrees of iconicity such as classifier 
predicates (e.g., 4a, b in Chapter 2) or relational lexemes (e.g., 6a in Chapter 2). However, it is not 
known (for TİD or any other sign language) whether any of these devices are acquired earlier than 
others by sign language acquiring children and their acquisition is mostly not compared to adult 
patterns.              
Finally, I examine the acquisition of classifier predicates in terms of simultaneity of Figure 
and Ground expressions in relational encodings when both Figure and Ground are mentioned in TİD 
(e.g., 4a, b in Chapter 2). As mentioned before, simultaneous expression of Figure and Ground in sign 
languages has been suggested as one source of difficulty (i.e., morphological or articulatory) for 
signing children in learning to express spatial relations (Kantor, 1980; Newport & Supalla, 1980; 
Supalla, 1982; Slobin et al., 2003; Engberg-Pedersen, 2003; Tang et al., 2007; Morgan et al., 2008). 
Simultaneous representation of entities is possible only in a visual-spatial language, and exploits all 
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affordances of modality for iconic representation. For this reason, this analysis is specific to TİD, and 
compares children's patterns to those of adults. Note that the present study does not focus on 
children's learning of adult-like classifier handshapes; however, this is analysed in another study 
(Zwitserlood et al., 2013; Zwitserlood et al., in prep.).  
 
4.3.2 Hypotheses 
Regarding the acquisition of topological spatial relations by signing and speaking children, I propose 
three possible hypotheses: 
i) Facilitating effect of modality: The visual resemblance between sign language forms (e.g., 
classifier predicates, simultaneous constructions) and real-world spatial configurations may 
facilitate the acquisition of locative expressions with topological spatial relations for signing 
children compared to speaking children, whose language lacks such visual resemblance 
between form and meaning. If properties of the visual modality are indeed facilitating, I 
expect that TİD signing children will learn to use linguistic devices in adult-like ways earlier 
than Turkish speaking children. Furthermore, TİD signing children could be adult-like earlier 
in their use of linguistic forms which are more analogue (e.g., classifier predicates) than the 
use of less iconic forms (e.g., relational lexemes). 
ii) Hindering effect of modality: The challenges of acquiring simultaneous structures specific to 
sign languages, as in the use of classifier predicates and in the simultaneous expression of 
Figure and Ground, might have a hindering effect in learning to encode topological spatial 
relations in TİD compared to Turkish. This hypothesis would support previous claims 
regarding the acquisition of spatial language in sign languages. In this case, TİD signing 
children will learn to express topological spatial relations at a later age than their Turkish 
speaking peers.   
iii) Neutral effect of modality: The final hypothesis is that signing and speaking children are 
similar with respect to when they exhibit adult-like patterns in learning to encode topological 
spatial relations. This would imply that the modality of expression does not influence spatial 
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language development in addition to and beyond general principles of cognitive development 
and language-specific factors.  
 
4.3.3 Stimulus materials 
In order to elicit comparable locative expressions from children and adults in both languages, a 
picture description task was used (see Figure 4.2). All participants were asked to describe a target 
picture presented with three other pictures in the same set. In these pictures, a Figure object was 
situated in relation to a Ground object (e.g., ball in cup, pen on paper, pillow under bed).15 None of 
these pictures show people acting upon objects, but all present objects in a static situation.  
Initially, data were elicited with 10 picture sets for each type of spatial relation (i.e., 
containment, support, occlusion), thus with a total of 30 picture sets. However, stimulus pictures that 
included people as Figures were discarded since these pictures elicited a substantial number of motion 
event descriptions, instead of simple static locative descriptions, from both TİD signers and Turkish 
speakers. For example, in Figure 4.1a, most participants described the man as climbing up a ladder – 
not as being on a ladder. Additionally, some Ground objects were hard to identify; as a result, the 
pictures with such Grounds were also excluded from the study. For example, for the Ground in the 
picture shown below (Figure 4.1b), some signers and speakers could not decide how to describe it 
(e.g., whether as a table or as a bridge), and did not mention it at all. 
 
 (a)   (b)  
Figure 4.1: Examples of stimulus pictures that were taken out of the analysis.  
 
 
                                                            
15 The stimuli used in the study were originally developed by Jennie Pyers. I thank her for sharing these 
materials with me. 
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After removing the pictures that caused the problems stated above, 7 picture sets for containment (i.e., 
"in"); 8 picture sets for support (i.e., "on"), and 6 picture sets for occlusion (i.e., "under") remained, 
resulting in a total of 21 picture sets. Participants were shown a set of four pictures on a laptop screen, 
one of which was the target picture, as indicated with a red frame (see Figure 4.2). In each set, in 
addition to the picture showing the target spatial relation, there were three other pictures showing 
different spatial relations, which are called "contrasts". These contrast pictures display either different 
spatial configurations of the Figure and Ground objects or the same spatial configuration with 
different objects. For example, the target spatial relation is "in" in both picture sets in Figure 4.2 
below; the contrast relationships are "in", "front", "right" in (4.2a) and "on", "front", "left" in (4.2b). 
In nine of these picture sets, one contrast picture shows a spatial configuration in which the objects 
are different than the ones in the target one, but the spatial relation is the same as in the target spatial 
configuration. For example, in (a) in Figure 4.2, the target spatial configuration includes an apple and 
a box and the target spatial relation is "in". One of the contrasts includes two different objects (i.e., 
bowl and ball) but the spatial relation is the same as the target one (i.e., "in"). On the other hand, the 
other two contrasts depict different types of spatial relations (i.e., "right", "front") with the same 
objects as in the target spatial configuration (i.e., apple, box). In the remaining 12 stimulus pictures, 
all contrasts show different spatial configurations from the target one using the same objects as in the 
target spatial configuration, as in (b) of Figure 4.2 below (see Appendix 4.1 for all picture sets).  
 
(a)  (b)   
Figure 4.2: Examples of picture sets with different types of contrasts used in the study. Target items 
are indicated with a red frame, and the rest of the pictures are contrasts. 
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4.3.4 Data coding and analysis 
The data elicited from signers and speakers using the stimulus pictures showing topological spatial 
relations yielded a total of 1244 descriptions (618 from signers and 626 from speakers). These picture 
descriptions were coded using ELAN (Wittenburg et al., 2006). Note that this total number of 
descriptions did not include cases where signers/speakers gave a second description, or repeated their 
descriptions upon being asked by the interlocutor since these cases introduced uncontrolled 
variability.  
For each picture description, all signs were transcribed with Turkish and English glosses on 
separate tiers for the left and right hand by two hearing researchers who have good knowledge of TİD. 
These annotations were checked by a deaf TİD signer. The Turkish data were coded for each picture 
description by a Turkish speaking research assistant (see 3.3.2 in Chapter 3).  
 I now move on to the sections where the findings of the qualitative and quantitative analyses 
are presented. The qualitative analyses enabled a deeper understanding of the current data and 
provided a more elaborate account of the various means of expression of locative events by adults and 
children. Finding patterns in the data through qualitative analyses formed a base for the quantitative 
analyses where the frequencies of these patterns were calculated.   
  
4.4 Qualitative findings 
In order to describe the data elicited from children and adults in TİD and Turkish, qualitative analyses 
were conducted. In these qualitative analyses, I provided a descriptive classification and justifications 
for this classification of spatial constructions in both languages in three areas: i) Encoding Figure 
and/or Ground, and spatial relation between Figure and Ground when both were mentioned in TİD 
and Turkish (4.4.1); ii) linguistic devices in encoding spatial relations in TİD and Turkish (4.4.2), and 
iii) types of simultaneity in representing Figure and Ground (for TİD only) (4.4.3).  
 
4.4.1 Encoding Figure and/or Ground, and spatial relation between Figure and Ground when both 
were mentioned in TİD and Turkish 
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Full expression of locative expressions consists of mention of Ground and Figure, and a relational 
predicate that specifies their relation to each other. However, as mentioned earlier, children might 
have a tendency to omit Grounds. In order to find out whether signing and speaking children exhibited 
such a tendency, all descriptions were first categorized into two main groups: i) Encodings where 
Figure or Ground is absent, and ii) encodings where Figure and Ground are both expressed. In the first 
group, signers and speakers omitted Figure or Ground in their locative expressions. This group of 
encodings with missing Figure or Ground allowed checking whether Ground omissions, which have 
been reported to be frequent in motion narrations of signing and speaking children (Ehrich, 1982; 
Weissenborn, 1986; Llyod, 1991; Hickman, 2003 for spoken languages; Supalla, 1982; Slobin et al., 
2003; Engberg-Pedersen, 2003; Tang et al., 2007; Morgan et al., 2008 for sign languages). In the 
cases where the participants expressed both Figure and Ground, I examined whether signer/speakers 
expressed a spatial relation between two and if not, what they expressed instead of encoding the 
spatial relation between Figure and Ground.  
 
i) Encodings where Figure or Ground is absent  
Two patterns surfaced in the data: i) Signers and speakers omitted Ground, and expressed Figure only 
(see 1a for TİD and 1b for Turkish); or ii) they omitted Figure, and expressed Ground only (see 2a for 
TİD and 2b for Turkish). Please note that some cases where either Figure or Ground is omitted 
include the mention of a spatial relation (1b) – although this happened only very infrequently in the 
TİD and Turkish data.  
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(1a)  (age 3;5)  
LH:                LADYBUG 
RH:             LADYBUG16 
"Ladybug" 
 
 
       
(1b) Kova        üst+ün+de.     (boy, age 3;8)  
 Bucket  on+POSS+LOC 
"The bucket is on [something]." 
 
   
(2a)  (age 4;2)  
LH: 
RH:              CUP 
 "Cup" 
                                                            
16 The TİD signing child in this example moves her thumbs, as in the form of the lexical sign for ladybug in 
TİD. For this reason, this is annotated by deaf and hearing researchers as LADYBUG, not as a construction 
representing a support type of spatial relation (e.g., one hand representing the book and the other the ladybug).     
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(2b) Bir  bardak.    (boy, age 3;8)  
       One  cup 
   "One cup" 
 
 
ii) Encodings where both Figure and Ground are expressed 
When signers and speakers expressed both Figure and Ground, they most of the time encoded the 
spatial relation between them using locative devices available in their language, which will be 
analyzed further in 4.4.2 in the current chapter. However, this was not always the case: In some cases, 
they either i) just mentioned Figure and Ground without any other linguistic devices (3a for TİD and 
3b for Turkish) or ii) used a verb which does not encode explicitly the spatial relation between the 
entities (4a for TİD and 4b for Turkish). 
 
   
(3a)    (age 4;0)  
LH: 
RH:               PENCIL   CUP 
"There is a pencil, there is a cup." 
 
 
        
1 2 
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(3b) Bi(r)      tane  kedi      var,   bi(r)  tane  de   gemi     var.          (boy, age 5;4)  
          One   item   cat     there_is,   one  item also   ship   there_is 
 
 "There is one cat. There is one ship." 
 
         
          
 (4a)     (age 5;1)   
 LH:           PEN          CUP                        
 RH:                                                            THROW 
 "There is a pencil. There is a cup. The pencil is thrown." 
 
 
           
(4b) Zürefa      kapı+yı          aç+mış        bak+ıyor.  (boy, age 5;4)  
     Giraffe   door+ACC   open+PAST   look+PROG 
    "Giraffe has opened the door and is looking." 
 
 
One of these linguistic devices deserves further attention; namely, use of a lexical verb. In the data, it 
was observed that the use of lexical verbs by TİD signers may or may not encode an explicit spatial 
relation. In sign languages, verbs can be localized in the signing space, and encode the spatial relation 
between entities. However, the verb meaning "to throw" used by the signing child in (4a) above was 
articulated in the neutral signing space without being directed towards the location of the Ground (i.e., 
1 3 2 
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cup, 2nd still). So, such cases where the lexical verbs are not signed towards the Ground do not 
encode an explicit spatial relation between the entities – similar to the Turkish verbs that do not 
convey any relational meaning (4b). However, as mentioned at the beginning of the paragraph, verbs 
in a sign language can be localized in signing space indicating the spatial relation between Figure and 
Ground. In example (13), 3rd still, an adult TİD signer uses the same verb (i.e., to throw), but in a 
localized way by directing it towards the Ground. Such cases were considered to encode a spatial 
relation between Figure and Ground, and will be mentioned in the following section (4.4.2).  
In this section, I have described patterns observed in the picture descriptions of the adults and 
children in TİD and Turkish, and a schematized presentation is given in Figure 4.3 below.  
 
 
Figure 4.3: A schematic view of the patterns that emerged in the TİD and Turkish data for the mention 
of Figure and/or Ground. 
 
In the next analyses, I examine the descriptions where signers and speakers mentioned both Figure 
and Ground, and also expressed the spatial relation between them. Within these encodings, I further 
categorized the linguistic devices that signers and speakers used to encode the spatial relations. 
 
Picture 
descriptions 
Figure or 
Ground omitted 
Ground omitted Figure omitted 
Both Figure & 
Ground 
expressed 
Spatial relation 
encoded 
Spatial relation 
not encoded 
Mentioning 
Figure and 
Ground only 
Using a non-
localized verb 
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4.4.2 Linguistic devices in encoding spatial relations in TİD and Turkish  
TİD signers and Turkish speakers can use different sorts of linguistic devices to encode the spatial 
relation between Figure and Ground. In Chapter 2 (2.3), information about possible ways of such 
relational encoding in TİD and Turkish was presented. The current section reports whether these 
devices also occurred in the current data and examines if there are any other locative devices that 
occurred.          
 
4.4.2.1 Linguistic devices in encoding spatial relations in TİD 
In their relational encodings, TİD signers were observed to use a variety of linguistic devices. Some 
of them such as classifier predicates carry more visual resemblance to the real spatial configuration 
than others (e.g., relational lexemes). I categorized the devices that TİD signers employed to encode a 
spatial relation into types to be able to quantify them more easily and to address the issue of whether 
more iconic forms are learned earlier than less iconic ones. These categories are i) analogue 
constructions that include linguistic devices that carry visual resemblance to the real spatial 
configuration, and convey iconic information about Figure and Ground (e.g., their shape, size); ii) 
categorical constructions that include linguistic devices that carry less visual resemblance to the real 
spatial configuration, and do not convey any information about Figure and Ground or the specific 
location of Figure in relation to Ground; and iii) other constructions that comprise linguistic devices 
that could not be categorized easily as either analogue or categorical.     
       
i) Analogue constructions: This category contains the kind of linguistic devices where signers use 
their hands to represent certain salient features of the objects, and map them onto the signing 
space in an analogue way to the spatial configuration as shown in the stimulus pictures. These 
forms include classifier predicates (5, 3rd still), lexical sign placements17 (6, 2nd still), and SASS 
placements (7, 3rd still), as also explained in 2.3.2 in Chapter 2. Below I present examples for 
each of these three categories respectively: 
                                                            
17 All lexical signs used in the TİD data carried visual resemblance to Figures in terms of shape, size, or how 
they are manipulated.   
72 
 
            
(5)     
LH:         TABLE         -------HOLD-------             CL(flat)loc  
RH:        TABLE    PENCIL                     CL(long)loc          
"There is a table. There is a pencil. The pencil is on the table." 
 
          
  (6)      
  LH:           BOWL    -------HOLD---------               
  RH:            BOWL            BALLloc                                             
"There is a bowl. The ball is in the bowl." 
 
 
         
1 2 3 
1 2 
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(7)        (age 6;10) 
LH:                   CUP                            ------------------ HOLD ------------------- 
RH:                  CUP                            TOOTHBRUSH               SASS (long)loc     
"There is a cup. There is a toothbrush. The toothbrush is on the cup."        
 
It was sometimes difficult to differentiate a classifier handshape and a lexical handshape since signers 
used the same handshape in these forms for certain referents. In such cases, I examined if there was a 
pause after the introduction of the referents or not. For example, in (8), the handshape in the lexical 
sign "ball" (2nd still), used to introduce the Figure, is the same as the handshape in the classifier 
predicate for ball, used to localize the Figure (3rd still). In this description, the signer first introduces 
the Figure (i.e., ball) by holding it shortly. Then, he localizes it with respect to the Ground (i.e., bowl). 
This is quite contrary to what happens in (6) where the signer directly localizes the lexical sign for the 
Figure (i.e., ball) in relation to the previously localized Ground (i.e., bowl) without holding it in the 
signing space. I considered the lack of pause as an indicator of direct lexical sign placement. Note that 
this needs further analysis that considers other possible indicators such as mouthing.  
 
        
 
1 2 3 
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(8)      
LH:     BOWL                --------------------- HOLD --------------------              IN 
RH:      BOWL        BALL                    CL(round)loc                        IN                                           
 "There is a bowl. There is a ball. The ball is in the bowl." 
 
However, problems with these subtle distinctions in categorizing linguistic forms did not matter too 
much for the present study since I included classifier predicates, SASSes and lexical sign placements 
under the category of analogue constructions. In these forms, signers not only represent the spatial 
configuration in the signing space in a visually-motivated way, but they also encode visually-
motivated information (e.g., shape, size) about the entities represented. Now, I will report on the 
linguistic forms that are more categorical than the analogue constructions described above.      
   
ii) Categorical Constructions: These constructions mainly include relational lexemes that are used to 
categorically express support, containment and occlusion relations, as exemplified in (9a) for "in", 
(9b) for "on", and (9c) for "under".18 Compared to the more analogue constructions, they carry 
less visual resemblance to the real spatial configuration since handshapes in these lexemes do not 
contain specific shape and size information about Figure and Ground. Moreover, the exact spatial 
relation that they depict is also a less analogue representation of the spatial configuration itself 
(Emmorey, 2002; Arık & Wilbur, 2008; Özyürek, et al., 2010; Arık, 2013b). This category of 
linguistic devices has been largely ignored in the sign language literature due to assumed but not 
verified claims on their status as being borrowings from spoken languages or their infrequent use.      
                                                            
18 There is no separate semantic analysis of these forms in TİD to claim that they indeed categorically divide the 
semantic space. However, based on previous research on sign language relational lexemes, I assume so. Such an 
in-depth analysis is needed to claim their categorical nature with more certainty. 
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75 
 
  
      (9a)     
      LH:                                ORANGE                       IN        
      RH:  CUP                              ORANGE                                     IN       
      "There is a cup. There is an orange. It is in the cup." 
 
           
          
(9b)      
LH:     HOUSE                           HORSE                  ON 
RH:      HOUSE     HORSE                             ON                                               
"There is a house. There is a horse. It is on the house." 
 
 
 
3 2 1 
1 3 2 
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(9c)     
LH:     HORSE                               CAT                             UNDER  
RH:      HORSE        CAT                             UNDER 
"There is a horse. There is a cat. It is under the horse." 
 
It is important to note here that in some cases TİD signers used one of their hands for Ground 
(either as a classifier or lexical sign) and used a component of a relational lexeme with the other 
hand to express the location of Figure. In such cases, the handshape for the Figure does not reflect 
any features of the Figure object (Sümer et al., 2013a). In the example (10) below, the TİD signer 
first uses a relational lexeme "in" (2nd still) in both hands, he articulates a classifier predicate for 
the Ground (i.e., bowl) with his left hand while the right hand again expresses the relational 
lexeme for "in" (3rd still). In the current analysis, such cases were considered to be categorical 
ways of spatial encoding since the handshape showing the location of the Figure does not encode 
any further information about the Figure such as its shape and size. However, I should note that 
they are somewhat "fused" forms of analogue and categorical constructions since in their 
encoding, they somewhat preserve the analogical aspect of the relative spatial relation between 
the entities. However, since there was no information regarding, for example, the shape of the 
Figure, these were subsumed under categorical constructions rather than analogical ones.19 Note 
that both adults and children used these types of constructions (see Zwitserlood, Sümer, & 
                                                            
19 The description in (10) was coded as having both a categorical construction (3rd still) and an analogue 
construction (4th still). In the quantitative analysis, this picture description was counted as exhibiting the use of 
double linguistic devices.       
1 2 3 
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Özyürek, 2014), and such cases have not been reported elsewhere in the literature to my 
knowledge.  
 
           
  
 
 
 
 
(10) 
 (age 9;4) 
LH: BOWL                   IN       CL(round)loc    ------HOLD----- 
RH: BOWL                   IN                   IN                CUP 
  "There is a bowl, and inside, inside the bowl there is a cup." 
 
iii) Other: TİD signers sometimes preferred linguistic devices other than classifier predicates, lexical 
signs, SASSes, or relational lexemes. They included cases where signers pointed towards the 
location of the Figure with the index finger (11), used signs meaning "up" or "down" (i.e., spatial 
nouns) (12),20 or used a lexical verb that is localized in the signing space to encode the spatial 
relation between the Figure and the Ground (13). Since each type includes only a few cases they 
were collapsed in the "other" category. In these forms, Figure representations did not include 
specific information about the Figure such as its size or shape – unlike in the analogue 
constructions.21 They also do not categorize spatial relations as in relational lexemes.   
                                                            
20 Spatial nouns "up" and "down" are included in this category, and not in categorical constructions since they 
do not encode contain, support, and occlusion type of spatial relations, which constitute the core interest of the 
current chapter.    
21 One might assume that in the lexical verb in (13), the signer encodes the shape of the Figure (i.e., ball), and 
that this might thus be considered to be an analogue construction (i.e., classifier predicate). However, note that 
the signer opens her hand at the end of sign (3rd still) as in the case of lexical sign THROW.  
1 2 3 4 
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(11)     
LH:                  BOX                                          APPLE                                     IXloc 
RH:                  BOX                         ---------------------- HOLD ------------------- 
"There is a box. There is an apple. The apple is (t)here." 
 
         
(12)     
LH:               HOUSE                                     HORSE 
RH:               HOUSE                                     HORSE                                      UP 
"There is a house. There is a horse. It is up." 
 
         
1 2 3 
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(13)     
LH:                   CUP                              ------------------------------ HOLD ------------------------------ 
RH:                                                                     BALL                                     THROWloc 
"There is a cup. There is a ball. The ball is thrown into the cup." 
 
 
I would like to note a final observation regarding the use of linguistic devices in the locative 
expressions in TİD. Signers, both adults and children, sometimes used two different devices in the 
same picture description (i.e., double linguistic devices) for encoding the spatial relation between the 
entities. For example, a TİD signer in (14) below is describing the picture showing a bowl under a 
table. After introducing the Ground (i.e., table) and the Figure (i.e., bowl) by their lexical signs, she 
indicates the location of the Figure (i.e., bowl) in a classifier predicate (3rd still), and then she also 
uses a spatial noun meaning "down". Thus, she describes the location of the Figure by means of two 
different linguistic devices (also see the examples (8) and (10) above). These descriptions were then 
coded as having two types of linguistic devices, and counted as contributing to each category. 
 
         
 
 
1 3 2 
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(14)      
LH:                 TABLE                         CL(flat)loc         ----------------- HOLD ----------------------- 
RH:                 TABLE                                  CUP                        CL(round)loc                           DOWN 
"There is a table. There is a cup. The cup is under the table. It is down." 
 
4.4.2.2 Linguistic devices in encoding spatial relations in Turkish 
In the Turkish data, speakers either used i) the locative case marker (i.e., "-de/-da" – at) attached to 
the noun for Ground to express a general locative relationship, or ii) the locative case marker attached 
to a spatial noun. The first one henceforward will be called "general locative case marker" and the 
latter "spatial noun", respectively. In the first one, the general locative case marker "-de/-da - at", 
which is affixed to the noun for the Ground, indicates that a Figure is localized in relation to a 
Ground, without specifying the exact nature of this locative relation (e.g., support, containment, or 
occlusion) (15a). In order to specify the nature of the spatial relation between the entities, Turkish 
speakers employ a spatial noun, to which the locative case marker is affixed (i.e., iç+in+de - 
inside+POSS+LOC; üst+ün+de - top+POSS+ LOC; alt+ın+da - bottom+POSS+LOC). Note that the spatial 
noun should also be inflected for the possessive marker "-in/-ın" so that the locative case marker can 
be attached to it. This possessive marker indicates a semantic relation, especially one of possession, 
with the noun for the Ground, which is also affixed with genitive case marker "-nin/- nın" (15b).  In 
this respect, it is morphologically more complex than the general locative case marker. None of the 
Turkish speakers used both of these forms (i.e., double linguistic devices) in the same picture 
description.  
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(15a)  Masa+da        kalem var.         
Table+LOC       pencil there_is 
"There is a pencil at the table." 
  
 
(15b) Masa+nın    üst+ün+de  kalem    var. 
Table+GEN    top+POSS+LOC       pencil  there_is 
"There is a pencil at the top of the table." (lit. There is a pencil on the table.)  
 
In this section, different types of linguistic devices that signers and speakers used to express the 
spatial relation between Figure and Ground (when they are both mentioned) were presented. A 
schematic summary of these devices is presented in Figure 4.4 below. In the next section, I focus on 
the representation of Figure and Ground in analogue constructions and investigate the simultaneity 
patterns that emerged in these constructions in expressing Figure and Ground in TİD only.  
      
 
Figure 4.4: A schematic view of the different types of linguistic devices used in the TİD and Turkish 
data to encode topological spatial relations. 
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4.4.3 Types of simultaneity in expressing Figure and Ground (TİD only) 
One source of difficulty for signing children in acquiring spatial language has been reported to stem 
from the simultaneous expression of Figure and Ground in the use of classifier predicates, and the 
mastery of this aspect may take beyond 10 years of age (Supalla, 1982; Slobin et al., 2003; Engberg-
Pedersen, 2003; Tang et al., 2007; Morgan et al., 2008). In this analysis, I concentrate on the analogue 
constructions to see whether signing children master these constructions in terms of simultaneity as 
late as has been reported in the previous literature. The reason why the current analysis is on analogue 
constructions, in general, and not only on classifier constructions (unlike previous research) is because 
lexical signs can also be combined with a locative predicate; can carry visual resemblance to the 
objects in the spatial configuration; and can occur in a simultaneous construction, as shown in 
previous sections. Thus, they can be used in a similar way to classifier predicates in terms of being 
located in space (see 4.4.2.1). SASSes also depict the spatial relation between entities in an analogue 
way to the real spatial configuration, and also convey information about the size and/or shape of the 
entities. Therefore, the focus is on the locative expressions where signers used an analogue 
construction (i.e., classifier predicates, lexical sign placements, SASSes) to encode the spatial relation 
between entities.         
In the TİD data, there were different ways of representing the spatial relationship when Figure 
and Ground are expressed in analogue constructions: Signers represented Figure and Ground 
simultaneously or not (i.e., non-simultaneously). Further within simultaneous constructions, they 
either produced two forms (one for the Figure and one for the Ground) in the signing space at the 
same time (Simultaneous-Simultaneous), or localized the Ground first (e.g., in a classifier predicate or 
by a lexical sign), and while holding the Ground, localized the Figure in relation to it (Simultaneous-
Consecutive) (see Perniss, 2007 for the distinction between these two types of simultaneity). In the 
schematic representations of different types of simultaneity given below, the parts indicated with 
brackets show how Figure and Ground are expressed (i.e., simultaneous versus non-simultaneous). 
Note that introduction of Figure and Ground may be optional since signers sometimes prefer to 
localize them by their lexical signs immediately, as explained in 4.4.2.1. So, they are indicated in the 
brackets to mark their optionality.   
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i) Simultaneous-Simultaneous (SimSim): In this type, TİD signers introduce the Ground and the 
Figure. They then localize both of them by using two hands simultaneously with analogue 
constructions (16a).  
 
 
          
(16a)     (age 7;10)  
LH:                                                                                        CL(long)loc 
RH:                   CUP                              TOOTHBRUSH                  CL(round)loc 
"There is a cup. There is a toothbrush. The toothbrush is on the cup." 
 
ii) Simultaneous-Consecutive (SimCon): In these constructions, signers typically first mention the 
Ground, and localize it with an analogue form. While they hold the Ground in the signing space, 
they mention the Figure, and then localize it with respect to the Ground with another analogue 
form (16b). This structure can be schematized as below: 
 
 
 
           
(Ground NP) (Figure NP) [Localization of Ground + Localization of Figure] 
(Ground NP) [Localization of Ground]    -----------------hold---------------- 
                                                              (Figure NP) [Localization of Figure] 
1 3 2 
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(16b)       (age 6;6)  
LH:             CUP CL(round)loc        ----- HOLD -----      CL(round)loc 
RH:                TOOTHBRUSH        CL(thin)loc 
"There is a cup. The cup is here. There is a toothbrush. The toothbrush is on the cup." 
 
iii) Non-Simultaneous (NonSim): The mention of the Ground is followed by its localization in an 
analogue form in the signing space, but it is not held there. Then, the Figure is mentioned and 
localized in another analogue form, with respect to the previously indicated location of the 
Ground (16c). Its structure is schematized as: 
 
 
 
          
(16c)  (age 7;11)  
LH:            PAPER    
RH:          PAPER         CL(flat)loc        PEN  CL(long)loc 
 "There is paper. The paper is here.  There is a pen. The pen is on the paper." 
 
(Ground NP) [Localization of Ground]     
                                                              (Figure NP) [Localization of Figure] 
1 3 2 4 
1 2 3 4 
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In section 4.4, the patterns of relational encoding, linguistic devices used to encode spatial relations 
and types of simultaneous representation of Figure and Ground in analogue constructions (in TİD 
only) have been presented. The aim of this section has been to describe the data in terms of the types 
of linguistic expression of space. The next section focuses on how frequently these devices are used 
by children and adults in order to understand the developmental trajectory of learning to express 
topological spatial relations. 
 
4.5 Quantitative findings 
After finding out the types of language patterns in TİD and Turkish, I conducted quantitative analyses 
where I investigated how frequently each pattern was used by adults and children in each language. 
Since the linguistic devices between languages are very different from each other, most comparisons 
are conducted within languages, rather than across, to see if and when children reach the target 
patterns in each language. Before the statistical analyses were performed, arcsine transformations 
were applied to all the data since mean proportions of different types of descriptions from all relevant 
descriptions were used as the dependent measures. However, the mean proportions and standard 
errors/deviations reported in the tables and graphs reflect the untransformed data. Corrections in the 
degrees of freedom were also made whenever the sphericity assumption was violated for repeated-
measures ANOVA analyses.22       
First, I investigated the spatial descriptions elicited from adults and children in TİD and 
Turkish to see how likely children and adults were to express Figure or Ground, and when they 
expressed both, how likely they were to encode a spatial relation between them (4.5.1). Next, I 
focused on the locative expressions where the TİD signers and the Turkish speakers encoded a spatial 
relation between Figure and Ground, and analysed to what extent children were adult-like in each 
language in using different types of linguistic devices (4.5.2). Finally, in TİD only, I examined the 
                                                            
22 In the present study, statistical analyses by items was not considered to be critical (although might still be 
informative, H. Clark, 1973b) since the scope of current analysis covers three topological spatial relations which 
were sampled in the stimulus materials (Bedny, Aguirre, & Thompson-Schill, 2007).  
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frequency of using different types of simultaneous representation of Figure and Ground by children 
and adults (4.5.3).  
 
4.5.1 Frequency of encoding Figure and/or Ground, and spatial relation between Figure and Ground 
when both were mentioned in TİD and Turkish 
As presented in 4.4.1, the findings of the qualitative analyses about relational encoding have revealed 
two major categories: i) Encodings where Figure or Ground is absent23 and ii) encodings where both 
Figure and Ground are expressed.    
 
i) Frequency of encodings where Figure or Ground is absent 
The total number of picture descriptions in each language is presented in Table 4.1 for TİD and Table 
4.2 for Turkish. There is variation between the two languages in terms of the total number of picture 
descriptions, which is a result of technical problems experienced during data collection (unclear 
speech/image) or, in the case of children, not being willing to describe certain pictures. 
Table 4.1: Total number of picture descriptions from each age group and mean proportions (SD) of 
these descriptions with Ground or Figure omitted in TİD. 
TİD 
Signers 
No. of Picture 
Descriptions 
Ground 
Omitted 
Figure 
Omitted 
Deaf Adults 210 .01 (.02) .01 (.02) 
Deaf Older Children 207 .04 (.06) .03 (.08) 
Deaf Younger Children 201 .23 (.24) .18 (.20) 
TOTAL 618 .09 (.14) .07 (.17) 
 
                                                            
23 The cases with both Figure and Ground omitted, but with a spatial relation encoded were very rare (4 out of 
618 cases) in the TİD data, and thus were not included in the current analysis. Such cases did not surface in the 
Turkish data.    
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Table 4.2: Total number of picture descriptions from each age group and mean proportions (SD) of 
these descriptions with Ground or Figure omitted in Turkish. 
Turkish 
Speakers 
No. of Picture 
Descriptions 
Ground 
Omitted 
Figure 
Omitted 
Hearing Adults 209 .00 (.00) .00 (.00) 
Hearing Older Children 207 .01 (.02) 0 (.00) 
Hearing Younger Children 210 .04 (.09) .01(.04) 
TOTAL 626 .02 (.05) .01 (.02) 
 
Subject-based mean proportions of picture descriptions with Figure or Ground omitted were 
calculated out of subject-based mean proportions of all picture descriptions as the dependent measure, 
and turned out to be quite low in each subgroup. The effects of age, language, and type of omission as 
independent measures were analysed in a 3 (Between subjects, Age: adults, older children, younger 
children) by 2 (Between subjects, Language: TİD, Turkish) by 2 (Within subjects, Type of omission: 
Ground omitted, Figure omitted) mixed ANOVA. The results yielded no main effect of type of 
omission, F(1, 54) = 3.02, p = .09, η2p = .05, but a main effect of age, F(2, 54) = 8.30, p = .001, η
2
p  = 
.24, and main effect of language, F(1, 54) = 8.38, p = .005, η2p = .13. There was no interaction 
between type of omission and age, F(2, 54) = 3.02, p = .06, η2p = .10, or type of omission and 
language, F(1, 54) = .50, p = .49, η2p = .009, but there was an interaction between age and language,  
F(2, 54) = 4.70, p = .01, η2p = .15. There was no 3-way interaction among them, F(2, 54) = .19, p = 
.83, η2p = .007.  
The lack of main effect of type of omission and its interaction with either language or age 
indicates that both age groups of children in both languages omitted either Figure or Ground from 
their picture descriptions in similar amounts. So, regardless of the language being acquired, both 
younger and older children do not show a strong preference to drop the Ground as opposed to Figure.  
Due to the interaction found between language and age, I conducted one-way ANOVAs for 
each language. In TİD, there was a main effect of age for both Figure omissions, F(2, 29) = 5.69, p = 
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.009, and Ground omissions, F(2, 29) = 6.92, p = .004. Post hoc comparisons (Bonferroni) showed 
that signing older children were similar to adult signers in Figure omissions (p = 1.00) and Ground 
omissions (p = 1.00), but that younger signing children omitted Figure or Ground more frequently 
than signing adults (p = .01 for Figure omission and p = .006 for Ground omission) and than signing 
older children (p = .04 for Figure omission and p = .02 for Ground omission). In Turkish, there was 
no effect of age for either Figure omissions, F(2, 29) = .68, p = .51, or Ground omissions, F(2, 29) = 
2.41, p = .11.             
Thus, neither TİD- nor Turkish-acquiring children showed a strong tendency to omit Ground 
as opposed to Figure – contrary to the previous studies with signing and speaking children that report 
a high incidence of Ground omission (Supalla, 1982; Ehrich, 1982; Weissenborn, 1986; Lloyd, 1991; 
Hickmann, 2003; Slobin et al., 2003; Engberg-Pedersen, 2003; Hickmann, 2003; Tang et al., 2007; 
Morgan et al., 2008). However, while Turkish-acquiring children in all ages were similar to adults in 
how frequently they omitted either Figure or Ground; this was not the case for the younger age group 
signing children who tended to omit either Figure or Ground more frequently than the signing adults. 
  
ii) Frequency of encodings where both Figure and Ground are expressed 
Now I turn to the cases where signers and speakers expressed both Figure and Ground, and investigate 
how frequently they encoded the spatial relation between them. A total of 1155 picture descriptions 
included mention of both Figure and Ground (542 from TİD signers and 613 from Turkish speakers). 
Subject-based mean proportions of picture descriptions in which a spatial relation is encoded (with 
linguistic devices mentioned in 4.4.2) were calculated out of all picture descriptions with both Figure 
and Ground mentioned. In order to see possible effects of type of spatial relationship (Within subjects: 
containment, support, occlusion), age (Between subjects: adult, older children, younger children), and 
language (Between subjects: TİD, Turkish) as independent measures, a 3-way mixed ANOVA was 
conducted. The results showed no main effect of spatial type on how frequently a spatial relation is 
encoded, F(2, 101) = 2.80, p = .08, η2p = .05. However, the results yielded a main effect of language, 
F(1, 54) = 11.18, p = .002, η2p = .17, and a main effect of age, F(2, 54) = 8.75, p = .001, η
2
p = .25, 
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without any interaction between them, F(2, 54) = 3.07, p = .054, η2p = .10. Additionally, spatial type 
did not interact with language, F(2, 101) = .49, p = .60, η2p = .01, or with age, F(4, 101) = .96, p = .42, 
η2p = .03. There was no 3-way interaction among type of spatial relation, language, and age, F(4, 101) 
= .51, p = .71, η2p = .02. 
With respect to the main effect of age, post hoc comparisons (Bonferroni) showed that 
younger children were less likely to express a spatial relation than adults (p = .001) and older children 
(p = .008). Such a difference was not observed between adults and older age children (p = 1.00). The 
lack of interaction with language (although at a marginal level) suggests that this pattern holds true for 
both languages. As to the main effect of language, post hoc comparisons (Bonferroni) indicated that 
with all ages and spatial types collapsed, Turkish speakers in general encoded a spatial relation more 
frequently than TİD signers.     
 
Figure 4.5: Mean proportions and error bars (representing SE) of descriptions that encode a spatial 
relation between Figure and Ground by all participants across age and language groups. 
 
As the next step, the cases where no spatial relation was encoded were analysed to see what signers 
and speakers did instead (N=51 for TİD and N=18 for Turkish). Remember that in these cases, signers 
and speakers expressed both Figure and Ground, but not the spatial relation between them.  
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In most of these cases, signers and speakers just named Figure and Ground without using 
anything else (38 out of 51 cases for TİD and 17 out of 18 cases for Turkish; see 3a for TİD and 3b 
for Turkish). In TİD, this was rare for signing adults (4 out of 38 cases) and occurred mainly in the 
group of both younger (19 out of 38 cases) and older signing children (15 out of 38 cases). In Turkish, 
it was mainly younger children (12 out of 17 cases), but not older children (2 out of 17 cases) and 
adults (3 out of 17 cases), who produced such descriptions.  
In other cases, signers and speakers sometimes used a verb that does not encode an explicit 
spatial relation between Figure and Ground (see 4a for TİD and 4b for Turkish): 13 out of 51 cases in 
TİD and one instance (by a young child) out of 18 cases in Turkish. In TİD, it was mostly children in 
the younger age group (9 out of 13 cases), rather than the older children (3 out of 13 cases) and adults 
(1 out of 13 cases), who used a lexical verb in this way.  
To sum up, this section presented the tendencies for omission of Figure or Ground in the 
spatial descriptions, and when both Figure and Ground were mentioned how likely it was that the 
spatial relation was encoded. Irrespective of their language, neither older nor younger children 
showed a strong tendency to omit Ground more than Figure. However, age comparisons across 
languages showed that it was only signing younger children who omitted Figure or Ground more 
often than their signing adults. The results of the second analyses in terms of how frequently a spatial 
relation between Figure and Ground is expressed revealed similar developmental trajectories for TİD 
and Turkish. More specifically, in both languages, younger age groups encoded a spatial relation less 
frequently than adults and older children. Older children were adult-like in how likely they were to 
encode the spatial relation between Figure and Ground in both languages. In general, TİD signers 
encoded a spatial relation between Figure and Ground less frequently than Turkish speakers. 
 
4.5.2 Frequency of linguistic devices in encoding spatial relations in TİD and Turkish 
This analysis includes the descriptions in which Figure and Ground were introduced and the spatial 
relation between them was encoded (491 descriptions for the signing and 595 for the speaking 
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groups). While analysing the linguistic devices in these spatial descriptions, I focused on the 
constructions that specify the location of the Figure with respect to the Ground. In other words, 
linguistic devices for the localization of the Figure – not for the Ground – were taken into 
consideration. Since it is hard to equate these linguistic devices in TİD and Turkish, direct 
comparisons of age groups across languages were not conducted. Rather, comparisons of age groups 
were done within languages, and the general developmental patterns that emerged for each language 
were compared with each other. The results of the analyses for TİD are presented in section 4.5.2.1 
and for Turkish in 4.5.2.2 below.  
 
4.5.2.1 Frequency of linguistic devices in encoding spatial relations in TİD 
For TİD, subject-based mean proportions of picture descriptions that included different types of 
linguistic devices (i.e., analogue, categorical, other) were calculated out of all picture descriptions 
with a spatial relation encoded as the dependent measure. In order to see to what extent signing 
children exhibited adult-like patterns in their use of linguistic devices to express a spatial relation 
between Figure and Ground in TİD, a 3 (Within subjects, Type of spatial relation: containment, 
support, occlusion) by 3 (Within subjects, Type of linguistic device: analogue, categorical, other) by 3 
(Between subjects, Age: adult, older children, younger children) mixed ANOVA was conducted. The 
results yielded a significant main effect for type of linguistic device, F(2, 54) = 47.40, p < .001, η2p = 
.64, but not for age, F(2, 27) = 2.73, p = .08, η2p = .17, or type of spatial relation, F(2, 54) = 2.28, p = 
.11, η2p = .08. There was no interaction between the type of linguistic device with age, F(4, 54) = 1.70, 
p = .16, η2p = .11, but there was an interaction between type of linguistic device with type of spatial 
relation, F(2, 60) = 15.46, p < .001, η2p = .36. The results did not show a 3-way interaction among 
these three variables, F(8, 108) = 1.66, p = .11, η2p = .11. Importantly, there was no main effect of age 
and it did not interact with other variables. This indicates that while encoding a spatial relation, 
signing adults and children used different types of linguistic devices available in TİD in quantitatively 
similar ways (see Figure 4.6). 
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Figure 4.6: Mean proportions and error bars (representing SE) of descriptions with different linguistic 
devices across the age groups in TİD.24 
 
Post hoc comparisons (Bonferroni) for the main effect of linguistic devices showed that using 
analogue constructions was the most preferred type compared to categorical constructions and the 
other category (ps < .001). TİD signers also used categorical constructions more frequently than the 
linguistic devices in the "other" category (p = .007). The lack of interaction between linguistic device 
and age indicates that signing children exhibited adult-like patterns in the choice of linguistic devices 
to encode a spatial relation. 
Due to the interaction between type of linguistic device and type of spatial relation, I 
performed separate one-way repeated-measures ANOVAs. The results of post hoc comparisons 
(Bonferroni) showed that signers described containment and support relations using analogue 
constructions (p = .10) more frequently than with linguistic devices from the other two categories (i.e., 
categorical and "other") (ps < .001). However, encoding an occlusion type of spatial relation was 
more likely to elicit the use of categorical devices like relational lexemes. They were preferred to 
encode occlusion relations more frequently than for containment (p = .005) and support (p < .001). In 
                                                            
24 Due to the use of double linguistic forms within the same picture descriptions, the proportions do not 
necessarily add up to 1.00. 
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short, TİD signers differentiated their choice of linguistic devices for encoding different types of 
spatial relations – using analogue constructions more for containment and support, but categorical 
ones for occlusion (see Figure 4.7).   
  
Figure 4.7: Mean proportions and error bars (representing SE) of linguistic devices for three spatial 
relations in TİD. Age groups collapsed.   
 
As explained in (4.4.2.1), the three main categories in this analysis (i.e., analogue constructions, 
categorical constructions, and other) represent different linguistic devices. Table 4.3 below shows the 
raw numbers of spatial responses with different types of linguistic devices and the mean proportions 
of use of different types of these devices out of the total number of them in each category. Since 
within each category numbers are small (besides the category of classifier predicates), no further 
statistical comparisons were conducted. The tendencies show that classifier predicates are the most 
preferred form of analogue constructions. For the categorical category, adults and older children used 
relational lexemes and fused forms equally often, while younger children used relational lexemes 
more often than fused forms. Finally, the use of pointing to encode the location of the Figure was a 
prominent strategy from the "other" category among younger children, but not older ones and adults.  
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Table 4.3: Raw numbers and (mean proportions) of how frequently different linguistic devices were 
used by TİD signers across age groups (out of the total number of all linguistic devices within each 
category). 
 Analogue  Categorical  Other  
Age 
Groups 
Class. 
Pred. 
Lex. 
Sign 
SASS 
 
 
Total 
Rel. 
Lexeme 
Fused 
Form 
 
 
Total 
Spa. 
Noun 
Point Verb 
 
 
Total 
 
Adults 
158 
(.86) 
6 
(.04) 
0 
(.00) 
164 26 
(.44) 
33 
(.56) 
59 11 
(.46) 
9 
(.38) 
4 
(.16) 
24 
Older 
Children 
94 
(.86) 
13 
(.12) 
2 
(.02) 
109 35 
(.60) 
23 
(.40) 
58 6 
(.30) 
9 
(.45) 
5 
(.25) 
20 
Younger 
Children 
66 
(.90) 
7 
(.09) 
1 
(.01) 
74 15 
(.75) 
5 
(.25) 
20 2 
(.07) 
25 
(.90) 
1 
(.01) 
28 
 
Use of Double Linguistic Devices in TİD 
As explained in (4.4.2.1), TİD signers sometimes expressed spatial relations by using an analogue 
construction together with a categorical construction in the same picture description. In other words, 
they used two different linguistic devices to encode the location of the Figure. Out of 491 TİD picture 
descriptions with a spatial relation encoded, 60 exhibit the use of double linguistic devices (Table 
4.4). Since the numbers are small, no statistical tests were conducted. Adult signers showed a stronger 
tendency to employ double linguistic devices for all types of spatial relations compared to both groups 
of signing children. 
 
Table 4.4: Raw numbers and (mean proportions) of descriptions by type of spatial relation in which 
both analogue and categorical linguistic devices were used by TİD signers across age groups. 
TİD Signers Number of 
Descriptions with 
Spatial Relations 
Expressed 
Containment 
"in" 
Support 
"on" 
Occlusion 
"under" 
 
TOTAL 
Deaf Adults 204 8 (.04) 9 (.04) 23 (.11) 40 (.19) 
Deaf Older Children 173 6 (.03) 1 (.005) 4 (.02) 11 (.06) 
Deaf Younger Children 114 2 (.02) 3 (.02) 4 (.04) 9 (.08) 
TOTAL 491 16 (.03) 13 (.03) 31 (.06) 60 (.12) 
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To sum up, the results of the analyses of the types of linguistic devices used to encode a spatial 
relation by TİD signers across age groups show that signing children in both age groups have become 
adult-like in how frequently they use different types of linguistic devices (i.e., analogue, categorical, 
other). Among the three types of linguistic devices (i.e., analogue, categorical, other), analogue forms 
were used more frequently than categorical forms, and than the ones from the "other" category by all 
age groups. TİD signers also varied their choice of linguistic devices depending on the type of the 
spatial relation: They preferred analogue constructions mostly for containment and support type of 
spatial relations. Categorical forms, on the other hand, were used in the relational encodings for 
occlusion more frequently than for containment and support. Finally, adult signers of TİD showed a 
slight tendency to use two types of linguistic devices in their picture descriptions with a relational 
encoding when compared to children in both age groups.    
 
4.5.2.2 Frequency of linguistic devices in encoding spatial relations in Turkish 
As described before, Turkish offers two ways of expressing a topological spatial relationship. One 
way is to simply use the locative case marker "-de/da", which is suffixed to the Ground object (15a), 
which indicates that there is a spatial relation between Figure and Ground, but the nature of this 
spatial relation is not specified. In order to specify the type of the spatial relation, Turkish speakers 
must use a spatial noun (together with the locative case marker), as in (15b).  
Subject-based mean proportions of picture descriptions for which a spatial relation was 
encoded with different types of linguistic devices out of all picture descriptions with a spatial relation 
encoded were calculated as the dependent measure.  In order to see to what extent speaking children 
exhibited adult-like patterns in their use of linguistic devices to express a spatial relation between 
Figure and Ground in Turkish, a 3 (Within subjects, Type of spatial relation: containment, support, 
occlusion) by 2 (Within subjects, Type of linguistic device: general locative case marker, spatial 
noun) by 3 (Between subjects, Age: adults, older children, younger children) mixed ANOVA was 
conducted. The results yielded a main effect of type of spatial relation, F(1, 39) = 4.18, p = .04, η2p = 
.13, and type of linguistic device, F(1, 27) = 1343.28, p < .001, η2p = .98, but there was no main effect 
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of age, F(2, 27) = 1.61, p = .22, η2p = .11.  There was no interaction between age and type of linguistic 
device, F(2, 27) = 2.00, p = .155, η2p = .13, or between age and type of spatial relation, F(3, 39) = 
1.32, p = .284, η2p = .09, but there was an interaction between type of linguistic device and type of 
spatial relation, F(2, 54) = 4.99, p = .01, η2p = .16. There was no 3-way interaction between the 
variables in the analysis, F(4, 54) = 1.28,  p = .29, η2p = .09. The lack of main effect of age and the 
lack of any interaction with the type of linguistic device and the type of spatial relation shows that 
Turkish-speaking children employed different linguistic devices as frequently as adult speakers for all 
spatial types (see Figure 4.8).  
 
 
Figure 4.8: Mean proportions and error bars (representing SE) of descriptions with different linguistic 
devices across the age groups in Turkish. 
 
I conducted repeated-measures ANOVA for the interaction found between type of linguistic device 
and type of spatial relation. Please note that this analysis was only conducted for the use of a spatial 
noun and not for the general locative case marker, which was hardly used by Turkish speakers since 
this linguistic device cannot be used for encoding occlusion type of spatial relations in Turkish, and 
was thus taken out of the current analysis. The results of the analysis for the use of a spatial noun did 
not reveal a main effect of type of spatial relation, F(1, 29) = 4.36, p =.05, η2p = .13, which indicates 
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that Turkish speakers used a spatial noun for three types of spatial relations in similar amounts (see 
Figure 4.9).   
 
Figure 4.9: Mean proportions and error bars (representing SE) of using a spatial noun for three types 
of spatial relations in Turkish. Age groups collapsed.   
 
The results of the analyses of linguistic devices used to encode spatial relations in Turkish reveal that 
Turkish-acquiring children in both age groups showed adult patterns, and that they use spatial nouns 
as frequently as adults in their locative expressions. Moreover, Turkish speakers in this task prefer to 
use a spatial noun rather than the general locative case marker when describing the spatial relations 
between the entities. 
 
4.5.3 Frequency of different types of simultaneity in expressing Figure and Ground (TİD only) 
Subject-based mean proportions of picture descriptions with different types of simultaneity (SimSim, 
SimCon, NonSim) were calculated out of all picture descriptions where the spatial relation was 
encoded with analogue constructions. A 3 (Between subjects, Age: adult, older children, younger 
children) by 3 (Within subjects, Type of spatial relation: containment, support, occlusion) by 3 
(Within subjects, Type of simultaneity: SimSim, SimCon, NonSim) mixed ANOVA was conducted. 
The results yielded no main effect of age, F(2, 27) = .33, p = .72, η2p = .02, no main effect of type of 
spatial relation, F(2, 54) = .75, p = .48, η2p = .03, and no interaction between them, F(4, 54) = 1.93, p 
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= .12, η2p = .13. There was a main effect of type of simultaneity, F(2, 42) = 10.33, p = .001, η
2
p = .28, 
without any interaction with age, F(4, 54) = .69, p = .60, η2p = .05, or type of spatial relation, F(4, 
108) = 1.82, p = .13, η2p = .06. There was no 3-way interaction between the variables, F(8, 108) = .75, 
p = .65, η2p = .05. 
 Post hoc comparisons (Bonferroni) for the main effect of simultaneity type indicate that there 
was no statistical difference for the preference of SimSim or SimCon (p = .80), but that NonSim was 
used less frequently than SimSim and SimCon (ps < .001). This pattern holds true for all age groups 
of TİD users and for all spatial types since it did not interact with age and type of spatial relation, and 
there were no main effects of age and type of spatial relation. In other words, signing children in both 
age groups were similar to adults in representing the Figure and the Ground more with simultaneous 
than non-simultaneous constructions, and did not differentiate between the two types of simultaneity. 
 
 
Figure 4.10: Mean proportions and error bars (representing SE) of different simultaneity types used in 
analogue constructions in TİD.   
 
4.6 Summary & Discussion 
In this study, the developmental trajectory of learning to encode topological spatial relations in a sign 
(TİD) versus spoken language (Turkish) has been examined by focusing on the mastery of different 
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aspects of the locative expression. In general, three hypotheses were tested; namely, a facilitating 
effect, a hindering effect, or a neutral effect of the visual-spatial modality. The findings in general 
showed that there is not a major effect of modality on the acquisition of different aspects of 
topological spatial expressions. In addition, qualitative and quantitative analyses of different types of 
linguistic devices as used by adult and child signers of TİD have been offered for the first time for the 
expressions of topological spatial relations. The findings are summarized and discussed in relation to 
the previous literature and how they pertain to discussions of modality effects on spatial language 
development below. 
 
i) Figure - Ground expression  
In the first analysis, I explored how likely children and adults were to express Figure and Ground in 
their descriptions in both languages. Previous studies with signing children report that they usually 
drop the Ground in their narrations of motion events, and it takes beyond 10 years of age for them to 
acquire encoding of the Ground in these expressions, and this has been considered as a modality-
specific aspect of sign language development (Slobin et al., 2003; Engberg-Pedersen, 2003; Tang et 
al., 2007; Morgan et al., 2008). However, previous research with children acquiring different spoken 
languages (English, French, German, and Mandarin Chinese) has presented evidence that spoken 
language acquiring children also have difficulty in expressing the Ground in their narratives even 
beyond 10 years of age, and had a tendency to drop the Ground in their narrations (Ehrich, 1982; 
Weissenborn, 1986; Llyod, 1991; Hickmann, 2003). However, this previous research has not 
examined the expression of static topological spatial relations in the same task in a sign and a spoken 
language.   
The current data firstly show that omissions of Figure or Ground were rather infrequent in the 
child data in both languages. Secondly, there was not a strong preference for the omission of Ground 
compared to Figure by TİD- or Turkish-acquiring children. Finally, in both languages, children 
around 7 years of age were able to mention both Figure and Ground. Thus, with respect to Ground 
omission, there does not seem to be a modality-specific effect in learning to mention Figure and 
Ground – unlike previous research with signing children.    
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The difference with regard to the previous studies might be explained in terms of task 
difference (description of single pictures versus narration of a picture story), discourse complexity 
(short descriptions versus longer narrations), or event type (location versus motion). In the previous 
studies, in contrast to the current study, descriptions of primarily motion events were collected, based 
on narrations of picture stories (e.g., Frog Story, Horse Story). Motion events are more complex than 
locative spatial relations, since they usually involve more semantic elements (e.g., combinations of 
Figure, Ground, Path, Manner), whereas static locative relations usually involve only Figure and 
Ground objects. In a study with 7-12 month-old infants acquiring English, Göksun, Hirsh-Pasek, & 
Golinkoff (2009) show that Grounds were better noticed in the absence of Motion, and they suggest 
that the motion of a Figure object diminishes attention to other aspects of a motion event when 
compared to a static one. Chapter 6 of this dissertation investigates the expression of Figure and 
Ground in motion event descriptions in Turkish and TİD to see whether there is indeed a tendency for 
Ground omissions. 
Note that there was a difference for younger age group across languages: Signing children in 
this age group omitted Figure or Ground more frequently than older signing children and signing 
adults whereas their speaking peers were similar to older children and adults. Unfortunately, it is not 
possible to extract from previous research on sign languages whether Grounds were omitted more 
than Figures, or whether signing children made such omissions more frequently than adults. I assume 
that Figures were not omitted, and were expressed as incorporated to the classifier handshape since 
Ground omissions were observed when classifier predicates were used.  
  
Relational encoding  
In the descriptions in which Figure and Ground are both mentioned, the comparisons of age groups 
within each language revealed that signing and speaking children become adult-like at similar ages 
(older age group) in how frequently they encode a spatial relation between the entities. Thus, a similar 
developmental trajectory was found in both TİD and Turkish in learning to encode spatial relations 
between Figure and Ground. It suggests again that the modality of the language being acquired (i.e., 
101 
 
visual-spatial versus auditory-vocal) does not have an effect (i.e., neither facilitating nor hindering) in 
learning to express topological spatial relations.  
Although there is a similar developmental pattern in learning to express a spatial relation 
between objects in both languages, all Turkish speakers (age collapsed) encoded the location of the 
Figure with respect to the Ground more frequently than all TİD signers. The reason for this might be 
that some signers could not find the appropriate classifier handshape to represent certain objects 
shown in the stimulus pictures. This needs further investigation.     
 
ii) Linguistic devices that encode a spatial relation between Figure and Ground 
In order to analyse the development of use of adult-like linguistic devices for spatial relation 
encodings, I formed three main categories in TİD (i.e., analogue constructions, categorical 
constructions, and other), and two in Turkish, (i.e., spatial noun and general locative case marker). 
Comparisons of signing children to adult TİD signers show that children do not differ from adults in 
how frequently they prefer specific types of linguistic devices available in their languages. The 
Turkish data also reveal parallel findings for Turkish-acquiring children, who use spatial nouns and 
general locative case markers as frequently as Turkish-speaking adults. These results suggest no 
hindering or facilitating role of the modality in learning to use language-specific forms to encode a 
spatial relation between Figure and Ground. Turkish and TİD-acquiring children, even in the younger 
age group, have tuned in to the preferred linguistic devices in their languages.  
One of the main findings of this analysis is that adult and child signers in general use 
relational lexemes to describe spatial scenes (between .20 and .30 of all picture descriptions with a 
spatial encoding) to a higher degree than what has been suggested in the previous literature suggested 
(i.e., almost no use of relational lexemes). Previous studies report that although such specific signs do 
exist in sign languages, signers do not prefer to employ them in their locative expressions (Emmorey, 
2002 for ASL; Arık & Wilbur, 2008; Arık, 2009; Özyürek et al., 2010; Arık, 2013b for TİD). 
However, in the current study, both adult and child signers used relational lexemes to provide the 
spatial information between Figure and Ground to a considerable extent – albeit less frequently than 
analogue forms.  
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The relatively high use of these relational lexemes might be due to the inclusion of occlusion 
type of spatial relations, compared to containment and support. The Özyürek et al. (2010) study 
investigated only support (i.e., "on") and "next to" type of spatial relations. Similarly, Arık & Wilbur 
(2008) and Arık (2009) included containment (i.e., "in") and support (i.e., "on") in addition to 
viewpoint-dependent spatial relations such as "left", "right", "front", and "behind" in their study. The 
relatively higher use of relational lexemes in our study might thus be due to the inclusion of 
expressions with occlusion type of relations which elicited relational lexemes more than other types 
(i.e., containment and support). Interestingly, signing children in both age groups were sensitive to 
this distinction. One speculation about the frequent occurrence of the relational lexeme for occlusion 
might be that the concept of occlusion might have hindered signers to use a classifier predicate for the 
location of the Figures – although the Figures were always visible in the stimulus pictures. It is also 
possible that the Figures may look less visible to the signers because there is an occlusion type of 
spatial relation, and they might have preferred a relational lexeme as a device which does not provide 
more specific (e.g. shape) information about the Figure object. 
Another reason for the higher use of relational lexemes by TİD signers in the present study 
than the ones reported in previous studies (Arık & Wilbur, 2008; Arık, 2009; Özyürek et al., 2010; 
Arık, 2013b for TİD) could also be caused from the existence of contrastive spatial configurations 
shown at the same time with the target spatial configuration. In this way, the signers in the present 
study might have wanted to emphasize such a contrastive nature of the task by using relational 
lexemes, but that was not the case with the previous studies where the signers were presented with 
only one picture to describe.        
In the data, it was found that Turkish-acquiring children used a spatial noun, which is 
morphologically more complex than the general locative case marker – to a similar extent as adult 
speakers of Turkish. This might be due to the contrastive nature of the spatial configurations in the 
stimuli, which might have increased the use of spatial nouns rather than the general locative case 
marker. 
It is interesting to note that both TİD- and Turkish-acquiring children preferred the linguistic 
devices that are more complex in form: Classifier predicates rather than relational lexemes in TİD and 
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spatial nouns rather than general locative case marker in Turkish. These findings are not in line with 
Supalla's (1982) earlier claims about the simultaneous morphological complexity being a source of 
difficulty for signing children in acquiring these forms. However, this effect could still be there in the 
younger ages that Supalla looked at (three children whose age ranges were between 3;6-5;11 years of 
age), and the current study draws its conclusions from older age groups and from location type of 
events rather than motion event narrations. 
The affordances of analogue form-meaning mappings do not seem to facilitate spatial 
language acquisition for sign language-acquiring children. Signing children even in the younger age 
group used categorical forms such as relational lexemes as frequently as adults. When compared to 
analogue constructions, these forms are more categorical and convey less visual resemblance to the 
real spatial configuration (see 4.4.2.1). It seems that the visual resemblance between the linguistic 
form and the real spatial configuration did not modulate the acquisition of locative devices in sign 
languages. The finding that different types of linguistic devices were used by children as frequently as 
by adults in both languages indicate a neutral effect of modality on their acquisition since children in 
both languages have been found to use the preferred linguistic devices in adult-like ways at similar 
ages.   
 
iii) Simultaneous expression of Figure and Ground in analogue constructions  
Simultaneous expression of Figure and Ground in analogue constructions has been suggested to be an 
area of challenge for signing children, especially due to the articulatory difficulties of the 
simultaneous combination of two classifiers (Supalla, 1982; Slobin et al., 2003). However, in this 
study, signing children acquiring TİD were able to express Figure and Ground simultaneously in their 
picture descriptions with analogue constructions as frequently as adults.      
The difference between the findings of the present study and those of previous studies might 
be related to the fact that previous studies analysed the simultaneous expression of Figure and Ground 
in motion event narrations (Supalla, 1982; Engberg-Pedersen, 2003; Slobin et al., 2003; Tang et al., 
2007) – unlike the present study that focused on short descriptions of static location events.  
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Another source of difference between the findings of the current study and those of previous 
ones might be coming from how (non)-simultaneity was defined. In the previous studies, non-
simultaneity may have included the cases where the signing children did not mention Figure or 
Ground and/or the cases where they mentioned them, but did not produce a classifier predicate 
(Supalla, 1982; Engberg-Pedersen, 2003; Slobin et al., 2003; Tang et al., 2007). The current analysis 
of analogue constructions in terms of simultaneous expression of Figure and Ground does not suggest 
a hindering effect of modality for signing children.  
 
4.7 Conclusion 
This chapter provides a first account of the developmental patterns in the encoding of static 
topological spatial relations in children acquiring TİD. It is also the first study in which the acquisition 
of topological spatial relations in a sign language is directly compared to adult patterns and to age-
matched hearing children acquiring a spoken language, Turkish. It also went beyond previous 
research by focusing on a subset of spatial relations (i.e., topological), rather than generalizing from a 
mixed set of spatial events (i.e., location versus motion). In doing so, it also provided extensive 
qualitative and quantitative analyses of linguistic devices available in both languages. Moreover, the 
present study took varying levels of iconicity of linguistic devices in TİD into account, and factored it 
in the investigation of the developmental trajectory for signing children in learning to express 
topological spatial relations. The results show many similarities in the developmental patterns of 
signing and speaking children's acquisition of static topological locative expressions – in spite of the 
differences in modality and structure of Turkish and TİD. 
As a result of these findings, I conclude that the modality of the language being acquired does 
not seem to have a clearly hindering or facilitating effect on learning to encode static topological 
spatial relations since similar developmental trends were found for age-matched signing and speaking 
children. The results of this study question the generalization of the claim that spatial language poses 
difficulties for signing children, at least for the acquisition of topological static spatial relations.  
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This chapter focused on only a subset of static spatial relations (i.e., topological spatial 
relations). The following Chapter 5 will provide results regarding expressions of viewpoint-dependent 
spatial relations (i.e., those that can be expressed by "left", "right", "front", "behind" in English). 
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Stimulus pictures used to elicit expressions of topological spatial relations 
__________________________________________________________________________________ 
  
          Appendix 4.1 
 
The final stimulus set for the current study comprises 21 sets of picture. Each set is a four-picture 
array in which one of the pictures is the target picture as indicated by the red frame. The pictures are 
grouped into three categories, according to the type of target spatial relation: i) Containment; ii) 
support; iii) occlusion. These pictures were originally developed by Dr. Jennie Pyers for the 
acquisition of spatial language in ASL, and were adapted for the current study. 
i) Containment:  
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ii) Support: 
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iii) Occlusion: 
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CHAPTER 5 
Learning to Encode Viewpoint-Dependent Spatial Relations in TİD and 
Turkish 
             
 
This chapter is a slightly revised version of: 
A version of this chapter appeared as Sümer, B., Perniss, P. M., Zwitserlood, I., & Özyürek, A. (2014). Learning 
to express "left-right" & "front-behind" in a sign versus spoken language. In P. Bello, M. Guarini, M. McShane, 
& B. Scassellati (Eds.), Proceedings of the 36th Annual Meeting of the Cognitive Science Society (CogSci 2014) 
(pp. 1550-1555). Austin, Tx: Cognitive Science Society. 
 
5.1 Introduction 
The findings presented in the previous chapter showed that in acquiring static topological spatial 
expressions such as those for containment, support and occlusion, the modality in which language is 
conveyed does not seem to modulate the course of acquisition. The current chapter investigates 
further whether modality might play a role in development of linguistic encoding for another type of 
spatial relation, namely viewpoint-dependent spatial relations, which require interlocutors to impose a 
frame of reference (i.e., relative frame of reference) and specifically a "viewpoint", as described in 
detail in Chapter 2 (Levinson, 2003). In encoding viewpoint-dependent spatial relations, English 
speakers, for example, can choose spatial terms such as "left" or "right" to describe the relative 
location of the objects placed on a lateral axis (e.g., pencil is to the left of the paper), or "front" or 
"behind" for the ones located on the sagittal axis. While previous research on spoken language 
development has shown different developmental trajectories for the acquisition of topological versus 
viewpoint-dependent spatial relations, previous research on sign language development has not 
studied these spatial relations separately. This chapter reports on a study that investigates the 
acquisition of spatial expressions of viewpoint-dependent relations by the same Turkish and TİD-
acquiring children and adults that participated in the study reported in Chapter 4.  
Developmental studies on spoken languages show that the acquisition of viewpoint-dependent 
spatial relations is a late aspect of language development (until age 10 and even beyond) compared to 
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the acquisition of topological spatial relations (Piaget & Inhelder, 1971; Piaget, 1972; Johnston, 1985; 
1988; Harris, 1972; Harris & Strommen, 1972; Bowerman, 1996a, b). However, these studies are 
restricted to spoken languages. There are only few studies on sign languages, which have so far 
focused only on the comprehension of viewpoint-dependent spatial terms (Martin & Sera, 2006; 
Morgan et al., 2008). These studies showed that deaf children acquiring a sign language were found to 
lag behind hearing children acquiring a spoken language in comprehending these spatial terms 
(Martin & Sera, 2006). Production studies comparing signing and speaking children in how they learn 
to express viewpoint-dependent spatial relations in similar tasks are missing. 
As mentioned in Chapter 2 (2.3.2), signers express viewpoint-dependent spatial relations 
mainly through classifier constructions that contain analogue representations of the real spatial 
configuration (1a) (e.g., Emmorey, 2002). In these constructions, there is a one-to-one correspondence 
between the signer's view of the entities in real space and how they are represented in the signing 
space, in addition to the information about the entities themselves (i.e., size and shape). Though much 
less studied, signers can also use categorical lexical signs (i.e., relational lexemes) in describing 
viewpoint-dependent relations. In TİD, for example, the forms of these signs are directly anchored to 
the coordinates of the signers' body rather than being located in the signing space (Sümer et al., 
2014).25 In (1b), the signer uses a relational lexeme meaning "left" to describe the location of the pen 
in relation to the paper (see 2a, b, c for examples of other relational lexemes in TİD).26 Spoken 
languages, on the other hand, express spatial relations mainly through abstract labels, as shown in (3). 
The difference in the linguistic expression of these spatial relations in a sign versus spoken language 
raises interesting questions about whether viewpoint-dependent spatial relations can be acquired 
earlier in sign languages than in spoken languages due to the iconic correspondences between form 
and meaning in classifier predicates and the use of relational lexemes when they are anchored directly 
on body coordinates, as in TİD (i.e., tapping on the left arm to mean "left" or on the chest to mean 
"front").  
                                                            
25 It is important to note that relational lexemes are not always body-anchored in other sign languages. For 
example, NGT relational lexemes for "front" and "behind" are not signed on the body of the signer, but instead 
signed in the signing space (see https://en.gebarencentrum.nl/signs/signdictionary for examples).  
26 In the utterances from which these examples were taken, the classifier predicates and relational lexemes were 
preceded by lexical signs first for the Ground, and then for the Figure. 
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(1a)   (1b)  TİD 
LH:         CL(long)loc              LH:            LEFT  
RH:         CL (flat)loc             RH:            LEFT 
 
(2a)  (2b)  (2c)  TİD 
                  RIGHT             FRONT    BEHIND 
 
(3)  Kalem      kağıd+ın              sol+un+da Turkish   
        Pen       paper+GEN            left+POSS+LOC  
        "Pen is to the left of the paper." 
 
 Section (5.2) presents background information about the acquisition of viewpoint-dependent spatial 
relations by signing and speaking children. After providing information about the present study in 
section (5.3), I proceed to reporting the findings of the qualitative analyses and describe language 
patterns in the expression of viewpoint-dependent spatial relations in TİD and Turkish in section 
(5.4). The next section (5.5) presents the findings of the quantitative analyses where I examined how 
frequently these language patterns occurred in the data elicited from the children and adults in both 
languages. The results are discussed in relation to previous studies and findings on the acquisition of 
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viewpoint-dependent spatial relations in section (5.6). General conclusions are presented and 
discussed in section (5.7).  
 
5.2 Learning to encode viewpoint-dependent spatial relations 
This section reviews the previous literature on the acquisition of viewpoint-dependent spatial relations 
in spoken (5.2.1) and sign languages (5.2.2).   
 
5.2.1 Learning to encode viewpoint-dependent spatial relations in spoken languages 
Despite differences in elicitation tasks, reports from various spoken languages present a remarkably 
consistent developmental picture in the acquisition of spatial terms. Johnston (1988) presents a list of 
19 studies by different researchers who focus on the acquisition of locatives in English, German, 
Hebrew, Italian, Japanese, Portuguese, Russian, Serbo-Croatian, and Turkish. The age of the children 
who participated in these studies ranges from 2;0 to 4;8 years. The developmental trajectory found by 
these studies shows that expressions of topological spatial relations appear earlier than viewpoint-
dependent ones. Within the group of viewpoint-dependent spatial relations, further developmental 
differences are found with regard to acquisition of "left-right" versus "front-behind".   
 In the acquisition of "left-right", it has been shown that children acquire them first as labels 
for the parts of their own body (Howard & Templeton, 1966). Young children can identify their left 
and right hands/legs before learning to identify the left and right hands/legs of other people (Howard 
& Templeton, 1966; Piaget, 1972). Using these terms to refer to the spatial relationship between 
objects, though, does not appear until the age of 10-12 years (Benton, 1959; Piaget, 1972; Harris, 
1972; Corballis & Beale, 1976). In using "left-right" terms to refer to spatial relations between 
entities, children need to employ a certain viewpoint in their relational encodings. Previous studies 
show that children frequently make errors in inferring what a scene would be like from other 
viewpoints (Piaget & Inhelder, 1971; Coie, Costanzo, & Farnill, 1973; Cox & Willets, 1982). For 
example, Coie et al. (1973) asked 90 English speaking children aged between 5-11 years to describe 
an array of three houses from their own viewpoint and from the viewpoint of another person (a doll in 
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this case) sitting in front of them and facing the same array. Their results show that these children 
produced more errors in the descriptions that involved taking another's perspective than in 
descriptions from their own perspective. Similarly, Roberts & Aman (1993) asked 28 English-
speaking children aged 6-8 years to instruct a puppet facing them to move to the "left" or "right" of 
the puppet, thus forcing them to take the viewpoint of the puppet. They found that children used 
themselves, but not the puppet, as the reference point, and failed to produce correct instructions most 
of the time.               
 Concerning the acquisition of terms such as "front-behind", previous studies have shown that 
these are first used for objects that have inherent fronts and backs (e.g., cars), using an intrinsic frame 
of reference. When children need to refer to featureless Grounds (e.g., trees) to indicate the location of 
a Figure, they need to impose a viewpoint and describe the scene from either their own viewpoint or 
that of another. This causes difficulty in encoding the spatial relation (Kuczaj & Maratsos, 1975; 
Johnston & Slobin, 1979; Johnston, 1984). However, children seem to acquire "front-behind" earlier 
than "left-right", (Piaget & Inhelder, 1971; Harris, 1972; Shepard & Hurwitz, 1984; Johnston & 
Slobin, 1979; Choi & Bowerman, 1991; Shusterman & Li, under review). Why does the acquisition of 
"left-right" pose such difficulty relative to "front-behind"?  
This might be related to the bilateral symmetry of many objects (Howard & Templeton, 1966; 
Corballis & Beale, 1976; Piaget & Inhelder, 1971; Shepard & Hurwitz, 1984). For example, humans' 
(in addition to many other animate and inanimate beings) front and back sides are physically different 
from each other, while left and right sides are symmetrical. Also, humans face and walk forwards 
rather than sideways, so the sagittal axis is more salient because it determines what we see (or what 
we cannot see) and where we are going (Li, Shusterman, & McNaughton, under review). On these 
grounds, the lateral axis (i.e., "left-right") seems to be the secondary, while the sagittal axis (i.e., 
"front-behind") is the primary one. One first needs to know which sides are front and back in order to 
determine "left" and "right" sides. Then, it is plausible to argue that children acquire "front-behind" 
earlier than "left-right" because learning "left-right" requires knowledge of "front-behind" (Roberts & 
Aman, 1993; Li, et al., under review). In a recent study, Li et al. (under review) studied learning "left-
right" in the speech of 20 children (mean age=4;6) by providing body-centric instructions. In this 
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experiment, the children were taught novel words that were associated with a particular side of their 
body ("ziv" or "kern"). They emphasized from the beginning that the meaning of the novel words is 
body-centric (i.e., associated with sides of the body). In addition to these body-centric instructions, the 
children were given a bracelet to wear on just one hand (i.e., explaining that the side with the bracelet 
is the "ziv/kern" hand) in order to differentiate and break the symmetry between the left and right 
sides. The bracelet was removed after a while. In the task, identical-looking envelopes were placed on 
the left or the right side of the child. They were told that one of these envelopes had a sticker in it, and 
one did not. They were given instructions with the novel words "ziv" or "kern" (e.g., the sticker is in 
the envelope on the ziv side), and were asked to point to the envelope. They were not, though, 
allowed to open the envelopes to avoid giving any feedback as to whether they were correct or not. 
Their results show that when children are taught that these terms are body-centric, they can also figure 
out their relative uses – referring to objects at their sides (i.e., "my left/right hands" versus "the 
envelope is on my left/right").      
The findings on the acquisition of viewpoint-dependent spatial relations reported so far have 
been confined to the studies conducted with speaking children who acquire arbitrary labels for these 
spatial relations. These findings seem to suggest that children initially use "front-behind" and "left-
right" to refer to their bodies, and then extend their use for other objects and people. Because in TİD 
the lexical signs "LEFT" (1b), "RIGHT" (2a), "FRONT" (2b), and "BEHIND" (2c) are body-anchored, TİD-
acquiring children learn them by referring to their own bodies first, which might help the acquisition 
of these terms. Moreover, the analogue nature of linguistic representation of spatial relations in sign 
languages (e.g., through the use of classifier predicates) may be assumed to facilitate the acquisition 
of viewpoint-dependent spatial relations.    
       
5.2.2 Learning to encode viewpoint-dependent spatial relations in sign languages 
Compared to the number of studies conducted with spoken languages, there are fewer studies with 
sign languages on the acquisition of viewpoint-dependent spatial relations, and they focus only on the 
comprehension of these spatial relations. In one of these studies, Martin & Sera (2006) compared the 
comprehension of topological and viewpoint-dependent spatial relations by ASL-acquiring children 
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(between 4;11-9;0) to age-matched English-acquiring children. In their study, the participants were 
given a set of two pictures depicting two entities localized with respect to each other, and were asked 
to identify the picture described by the ASL signing experimenter. Their results show that ASL-
acquiring children had difficulty in comprehending the constructions with viewpoint-dependent 
spatial relations because the comprehension of these spatial relations involves comprehension from 
the other's viewpoint. These children learned these spatial relations (i.e., "left-right", "front-behind") 
later than topological ones (i.e., "on", "above"), and they lagged behind age-matched children 
acquiring English. In another study, Morgan et al. (2008) examined two age groups of children (3;0-
3;11 & 4;0-4;11) acquiring BSL. After being given a set of four pictures, these children saw a video in 
which one of these pictures was described by an adult BSL signer, and were asked to identify the 
described picture. As a result, the researchers observed that the understanding of viewpoint-dependent 
spatial relations continues to be difficult for these children beyond 5 years of age.  
These two studies show that the comprehension of viewpoint-dependent spatial relations is 
delayed in sign language acquisition when compared to spoken language acquisition. One might 
assume that the visual resemblance between form-meaning mappings in sign languages may not be 
helping the comprehension of these terms by children acquiring a sign language. However, note that 
in comprehending these terms, viewpoint convergence between interlocutors (i.e., giving up one's 
own viewpoint and adopting that of the other person) is necessary to enable successful 
communication (Pyers et al., accepted). Thus, this might delay the acquisition of this skill for signing 
children. As to their production, there have been no previous studies done with signing children in the 
domain of viewpoint-dependent spatial relations.  
 
5.3 The present study 
The current study investigates how children learn to express viewpoint-dependent spatial relations in a 
sign (i.e., TİD) and a spoken (i.e., Turkish) language in order to understand whether and how use of 
the spatial modality may shape spatial language development. Below I present the motivations in 
section (5.3.1) and the general hypotheses for the present study in section (5.3.2). Then, I will 
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continue with providing general information about the methodology in section (5.3.3). Finally, I will 
give information on data coding and analysis in section (5.3.4). 
 
5.3.1 Motivation 
Due to the lack of studies on the production of viewpoint-dependent spatial relations by signing 
children, there is not much known about the possible effects of the visual-spatial modality on learning 
to encode this type of spatial relations.  
In exploring the developmental pathways in learning to express viewpoint-dependent spatial 
relations, I focused on different aspects of encoding the spatial relation, parallel to the aspects 
examined for the encoding of topological spatial relations in Chapter 4. These constitute i) Figure 
and/or Ground mentions and encoding of the spatial relation when both entities are mentioned; ii) the 
linguistic devices used to encode the spatial relation; and iii) the use of simultaneity in expressing 
Figure and Ground (for TİD only). The focus on these domains is motivated by the claims made in 
previous research mentioned in Chapter 4, as these are the aspects that are considered to hinder the 
acquisition of spatial language for signing children.   
Furthermore, what is specific to the encoding of viewpoint-dependent relations is in fact the 
encoding of the viewpoint. Therefore, as a new aspect of analysis in this chapter, the absence/presence 
of viewpoint was examined. Please note that this analysis is specific to TİD only, for which the 
reasons will be discussed further in section (5.4.3). 
As the name suggests, encoding viewpoint-dependent spatial relations requires encoding a 
"viewpoint" (e.g., from my viewpoint as a speaker/signer or from your viewpoint as an addressee). 
Previous studies with sign languages report that spatial descriptions are primarily expressed from the 
signer’s viewpoint (Emmorey, 1996; Emmorey et al., 1998; Perniss, 2007; Pyers et al., accepted). 
However, Emmorey (1996) also observed ASL signers describing the location of objects (using 
classifier constructions) from the viewpoint of their addressees, especially for objects located on a 
sagittal axis. The reasons for such a shift in viewpoint in such encodings have remained unexplained 
so far. Also, it is not known whether such a shift might be found in other sign languages and what the 
consequences are for the acquisition of sign languages since there are no developmental studies 
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conducted with signing children on which viewpoint they use to express the spatial relations between 
objects. There are, however, previous studies done with speaking children, which have presented 
evidence that children frequently make errors in comprehending what a scene would look like from 
others' viewpoints until 10-11 years of age (Coie et al., 1973; Cox & Willets, 1982).  
 
5.3.2 Hypotheses 
As in Chapter 4, three different hypotheses are considered regarding the acquisition of viewpoint-
dependent spatial relations by signing and speaking children: 
i) Facilitating effect of modality: Iconic properties of the sign language constructions through 
which spatial relations are encoded (i.e., classifier predicates) and their relative positioning in 
space, and the use of body-anchored lexical signs may facilitate learning to express these 
spatial relations in a sign language. On the other hand, having to learn arbitrary mappings 
between linguistic labels and spatial relations might present challenges for speaking children. 
In this case, TİD-acquiring children will learn to express these terms in adult-like ways earlier 
than children acquiring Turkish. 
ii) Hindering effect of modality: Due to the use of classifier predicates and simultaneous 
expression of Figure and Ground, the challenges of acquiring linguistic structures specific to 
the visual modality might have a hindering effect in learning to encode spatial relations in 
TİD compared to Turkish. Furthermore, the possible difficulties encountered by sign language 
acquiring children in comprehending viewpoint-dependent spatial relations might also hinder 
their production (i.e., learning) in a sign language. In this case, TİD-acquiring children will 
learn to express these terms in adult-like ways later than children acquiring Turkish. 
iii) Neutral effect of modality: In line with the literature that suggests a universal pattern for the 
late emergence of viewpoint-dependent spatial relations in a spoken language, one might 
assume a similar developmental pattern for a sign language. In this case, TİD-acquiring 
children will learn to express these spatial relations at similar ages as Turkish-acquiring 
children. Thus, there will be no effect of the modality on when signing and speaking children 
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become adult-like, that is, in how likely they are to encode a spatial relation and in their 
preference for language-specific linguistic devices.  
 
5.3.3 Stimulus materials 
In order to elicit locative expressions with viewpoint-dependent spatial relations from children and 
adults in both languages, a picture description task was used. All participants were asked to describe a 
target picture with three other pictures in the same set. In these pictures, a Figure object was situated 
in relation to a Ground object (e.g., pen to the left of a paper, ball in front of a bowl). The two objects 
in the target pictures were placed either on the lateral or sagittal axis. None of the pictures show 
people acting upon objects; all present objects in a static situation. 
The stimuli picture sets were originally developed by Dr. Jennie Pyers to study the acquisition 
of spatial language by ASL-acquiring children. In the original study, the focus was on eliciting spatial 
descriptions that are topological, and the pictures that show objects in a viewpoint-dependent spatial 
relation ("left-right" or "front-behind") were not designed as targets, but as fillers. Since the initial 
observation of the data yielded interesting trends in the current data, they were included as the main 
part of the current investigation of children's spatial language in this dissertation. Due to this post hoc 
inclusion of the stimulus materials, not all aspects of the stimulus materials are balanced.  
In this study, participants were shown a total of 16 sets of pictures: Each set contained four 
pictures, of which one was the target picture.  There were five sets with a target picture for "left" (i.e., 
Figure to left of Ground), three sets with a target picture for "right", four for "front", and four for 
"behind". However, during data coding, four of these picture sets (one for each spatial relation) were 
eliminated since three of them elicited mostly motion descriptions, and one has a Ground object (i.e., 
sofa) with an intrinsic front, thus eliciting descriptions where it is difficult to determine if there is a 
specific viewpoint expressed in the relevant locative expressions. Thus, in the end, six picture sets 
were analysed for "left-right" (four for "left" and two for "right") and six for "front-behind" (three for 
"front" and three for "behind"), with a total of 12 picture sets. In each set, the target picture is 
indicated with a red frame (see the Appendix 5.1). 
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(a)  (b)  
Figure 5.1: Examples of the picture sets used in the study. Target items are indicated with a red frame.  
 
As mentioned above, in addition to the picture showing the target spatial relation, there were three 
other pictures showing different spatial relations, which I call "contrasts". These contrast pictures 
display the same objects in different spatial configurations in each picture set. For example, the target 
spatial relation is "left" in the Figure (5.1a), and it has contrast pictures showing "support", "front", 
and "behind" spatial relations.  
The types of contrasts were unbalanced across sets, however, due to the reason mentioned 
earlier. Pictures showing objects on a sagittal axis had always one contrast showing the opposite 
spatial relation to the target picture. For example, in (5.1b), the target spatial relation is "front", and 
one of the contrast pictures displays a "behind" relation. Unfortunately, this was not the case for 
pictures that displayed objects on the lateral axis. In other words, when the target picture showed a 
Figure to the left of the Ground (5.1a), none of the contrast pictures in that set depicted another Figure 
to the right of the Ground. 
 
5.3.4 Data coding and analysis 
A total of 711 picture descriptions (353 from signers and 358 from speakers) for the pictures showing 
viewpoint-dependent spatial relations were coded. These descriptions exclude cases where 
signers/speakers provided a second description, or repeated their descriptions upon being asked by the 
interlocutor since this introduced uncontrolled variability. For each picture description, all signs were 
transcribed with Turkish and English glosses on separate tiers for the left and right hand in ELAN 
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(Wittenburg et al., 2006) by two hearing researchers who have knowledge of TİD. These annotations 
were checked by a deaf TİD signer, as well. Turkish data were also coded for each picture description 
by a Turkish speaking research assistant.  
Below I present the findings of the qualitative and quantitative analyses. Finding patterns in 
the data through qualitative analyses formed a basis for the quantitative analyses where the 
frequencies of these patterns were examined. 
 
5.4 Qualitative findings 
Qualitative analyses in which I provided a descriptive classification and justifications for this 
classification of spatial constructions in TİD and Turkish were conducted in four areas: i) Encoding 
Figure and/or Ground, and the spatial relation between them when both were mentioned (5.4.1); ii) 
linguistic devices used in relational encodings in TİD and Turkish (5.4.2); iii) viewpoint expression in 
the linguistic devices in TİD only (5.4.3); and iv) types of simultaneity in representing Figure and 
Ground in TİD only (5.4.4).  
 
5.4.1 Encoding Figure and/or Ground, and spatial relation between Figure and Ground when both 
were mentioned in TİD and Turkish 
In describing the stimulus pictures showing objects on the lateral and sagittal axis, TİD signers and 
Turkish speakers used two general patterns: i) They omitted either Figure or Ground (i.e., encodings 
where Figure or Ground is absent) and ii) they expressed both the Figure and the Ground (i.e., 
encodings where both Figure and Ground are expressed).    
 
i) Encodings where Figure or Ground is absent   
In the current data, signers and speakers sometimes expressed the Ground only and omitted the Figure 
(i.e., Figure omission; see 4a for TİD and 4b for Turkish). Also, they sometimes expressed the Figure 
only and omitted the Ground (i.e., Ground omission; see 5a for TİD and 5b for Turkish). Please note 
that I examined the relational encoding for the descriptions that included mention of both Figure and 
121 
 
Ground, as will be explained below. However, it does not necessarily imply that only descriptions that 
mention both Figure and Ground encode the spatial relation. Some encodings where Figure or Ground 
is absent included the expression of a spatial relation (see 4a, b).   
 
  
(4a)   
LH:        MOTORBIKE 
RH:      MOTORBIKE                BEHIND 
"There is a motorbike. [Something] is behind." 
 
 
(4b) Motorsiklet+in       arka+sı+nda.   
 Motorbike+GEN   back+POSS+LOC      
"At the back of the motorbike." 
 
 
  
(5a)  (age 3;5)   
LH:         
RH:         PENCIL 
"Pencil" 
1 2 
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(5b) Araba.    (boy, age 3;8)   
         Car 
   "Car" 
 
 
ii) Encodings where both Figure and Ground are expressed 
When children and adults in both languages mentioned both Figure and Ground, they usually encoded 
the spatial relation between them, using linguistically appropriate locative devices. I explain these 
forms in more detail in the following section (5.4.2). However, they sometimes did not encode a 
spatial relation even if they expressed both Figure and Ground. In these cases, they either i) just 
named Figure and Ground objects, without adding anything else to their descriptions (see 6a for TİD 
and 6b for Turkish) or ii) they used a verb that does not specify the location of the Figure with respect 
to the Ground (see 7a for TİD and 7b for Turkish).     
   
(6a)   (age 4;10)   
LH:                   BOAT                                    CAT 
RH:               BOAT                           CAT 
  "There is a boat, there is a cat." 
 
 (6b) Bi(r) tane  kayık     var,      kedi     var       bir   de. (girl, age 5;8)   
        One  item  boat  there_is,   cat there_is  item  also 
       "There is one boat, there is one cat." 
1 2 
123 
 
 
    
 (7a)     
 LH:        BOWL       ---------------------- HOLD -----------------------                    
 RH:         BOWL       BALL                  FALL 
 "There is a bowl. There is a ball. The ball has fallen down." 
 
         
(7b) Kedi    kayığ+a      bak+ıyor.  (girl, 9;11) 
       Cat   boat+DAT    look+PROG  
"The cat is looking at the boat." 
 
As mentioned in Chapter 4, lexical verbs in a sign language can be localized in signing space; 
however, the verb in (7a) above does not convey the spatial relation between the Figure (i.e., ball) and 
the Ground (i.e., bowl). In the 3rd still, the beginning location of the sign FALL begins from his chest, 
and seems to describe an action of the Figure (i.e., falling) rather than its being located with respect to 
the Ground. Similarly, a Turkish speaking child in (7b) mentions both the Figure and the Ground 
together with the action of the Figure object (bakmak - to look at). However, this action does not 
specify an explicit spatial relation between the entities. 
In this section, I have described patterns observed in the picture descriptions of the adults and 
children in TİD and Turkish, and a schematized presentation is given in Figure 5.2 below.  
1 2 3 
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Figure 5.2: A schematic view of the patterns that emerged in the TİD and Turkish data for the mention 
of Figure and/or Ground. 
 
5.4.2 Linguistic devices in encoding spatial relations in TİD and Turkish 
The aim of this section is to present the types of linguistic devices used in the locative expressions 
where signers and speakers expressed both Figure and Ground and the spatial relation between them.  
 
5.4.2.1 Linguistic devices in encoding spatial relations in TİD 
TİD signers used different types of linguistic devices in their locative expressions to encode 
viewpoint-dependent spatial relations. In some of them, handshapes that are used to locate objects 
reflect certain properties of Figure and Ground (e.g., shape), and the configuration in the signing 
space bears visual resemblance to the spatial configuration being described. Some other forms encode 
the spatial relation in a less analogue and more categorical way, and lack visual information about the 
entities or the spatial configuration. Below, I describe these linguistic devices used in the relational 
encodings in TİD in more detail. I present them in three categories for the subsequent quantitative 
Picture 
descriptions 
Figure or 
Ground omitted 
Ground omitted Figure omitted 
Both Figure & 
Ground 
expressed 
Spatial relation 
encoded 
Spatial relation 
not encoded 
Mentioning  
Figure and 
Ground only 
Using a non-
localized verb 
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analysis:27 i) Analogue constructions that consist of linguistic devices which encode the spatial 
relation in an analogue way to the real spatial configuration and in which the handshapes reflect 
certain visual properties of Figure and Ground (e.g., size and shape); ii) categorical constructions 
where the spatial relation is encoded in a categorical way – similar to spatial nouns in spoken 
languages, and the handshapes do not provide information about the entities involved in the spatial 
configuration; and iii) other forms that are neither analogue nor categorical. Please note that this 
analysis aims to identify and categorize linguistic devices used to encode viewpoint-dependent spatial 
relations in TİD. In these forms, signers can describe the spatial configuration from their own 
viewpoint or from that of their addressee. However, viewpoint expression will not be taken into 
consideration for the moment, but will be dealt with in the following section.    
          
i) Analogue constructions: In these linguistic representations, Figure and Ground are located in 
signing space in an analogue way to the spatial configuration as shown in the picture, and certain 
properties of the objects (e.g., flatness, thinness) are reflected. In order to describe the spatial 
relations in this way, TİD signers mainly use classifier predicates (8a), lexical sign placements 
(8b), and SASSes (8c). In (8a) below, the signer describes the location of the pen with respect to 
the paper in a classifier construction where she localizes the pen (her left hand) and the paper (her 
right hand) in classifier predicates (3rd still). In (8b), the signer encodes the location of the ball by 
directly localizing its lexical sign (her right hand in the second still). This differs from the 
previous example (8a) in the sense that the signer here does not employ a classifier for the Figure, 
but directly localizes its lexical sign in the signing space. Finally, in (8c) the signer describes the 
location of the cake through a linguistic form where she traces the shape of the cake by moving 
her right hand upward (i.e., with a SASS) (4th still). The critical point here is that the signer 
localizes the SASS for the cake with respect to the rectangular shape (i.e., the Ground) in the 
signing space.   
     
                                                            
27 I aim for each chapter in this dissertation to be able to stand on its own as much as possible. For this reason, 
the part on different types of linguistic devices here bears a high degree of similarity with the corresponding 
section (4.4.2.1) in Chapter 4.  
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(8a)    
      LH:                                    PEN                                   CL(long)loc 
      RH:         PAPER                    CL(flat)loc              -------- HOLD --------            
"There is a paper. There is a pen. The pen is to the left of the paper." 
 
    
(8b)   
LH:             BOWL                        --------- HOLD ---------         
RH:  BOWL                     BALL      
"There is a bowl. The ball is in front of the bowl." 
 
 
         
1 2 3 
1 2 
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(8c)     
LH:      RECTANGULAR          CL(rectangular)loc               CAKE                 CL(rectangular)loc 
RH:      RECTANGULAR        CL(rectangular)loc                CAKE                 SASS(cylinder)loc 
"There is a rectangular-shaped object. It is here. There is a cake. The cake is to the right of the 
rectangular-shaped object." 
 
As was explained in Chapter 4, the form of some lexical signs is identical to that of the classifier for 
certain objects, so it was not always easy to differentiate them. Recall that for the present study, I 
analysed such ambiguous forms as (localized) lexical signs if they were articulated in the signing 
space as in (8b). These forms were usually accompanied by mouthing of the Turkish word for the 
referent, confirming their status as lexical signs.  
In (9) below, following the introduction of the Ground (i.e., bowl), the TİD signer introduces 
the Figure (i.e., ball) by producing the lexical sign for "ball", and then there is a short pause (a hold of 
the hand) before she proceeds to localize it with respect to the Ground. The classifier for the Figure 
(right hand, 3rd still) has the same handshape as the lexical sign for the Figure (2nd still). Therefore, 
one might consider it to be "lexical sign placement" – similar to (8b). But note that the encodings in 
(8b) and (9) differ in whether the Figure is introduced separately or not. In (8b), the signer directly 
localizes the lexical sign while in (9) the signer first introduces the Figure with the lexical sign, and 
after a little pause, localizes it in the signing space. These differences are presented in the qualitative 
analysis, but in the following quantitative analysis, these two types of expression will both be 
analysed under the category of analogue constructions.    
 
1 2 3 4 
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(9)    
LH:                 BOWL                                CL(round)loc          ------ HOLD ------         
RH:     BOWL                        BALL                              CL(round)loc        
"There is a bowl. There is a ball. The ball is in front of the bowl." 
 
ii) Categorical Constructions: These constructions mainly include relational lexemes, in which the 
handshapes do not reflect properties of Figure and Ground (such as their shape), and the visual 
form of the spatial relation that they depict is not specific to the spatial configuration itself. In 
other words, they are less analogue to the real spatial configuration. TİD has specific signs 
meaning "left" (10a), "right" (10b), "front" (10c), and "behind" (10d).28, 29 As exemplified below, 
these are mostly body-anchored signs, where the location of the Figure is mapped directly onto 
corresponding part of the signer's body. As shown in (10c), signers sometimes used an analogue 
construction (i.e., classifier predicates) and a categorical construction (i.e., relational lexeme) 
within the same picture description. Such cases of using double linguistic devices will be further 
discussed at the end of the current section.  
 
           
                                                            
28 There is no separate semantic analysis of these forms to claim that they indeed categorically divide the 
semantic space. However based on previous research on sign language relational lexemes in general, I assume 
so. Such an in-depth analysis is needed to claim their categorical nature with more certainty. 
29 Also see (1b) and (2a, b, c) for further examples. However, in those examples, the use of relational lexemes 
are shown out of context whereas their use is exemplified within a larger context here (i.e., introduction of 
Figure and Ground).   
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(10a)     
LH:                                           PEN                                    LEFT        
RH:           PAPER                      CL (flat)loc               ------ HOLD ------                        LEFT 
"There is a paper. The paper is here. There is a pen. The pen is to the left of the paper."   
          
           
(10b)     
LH:     RECTANGULAR         ------- HOLD -------           RIGHT                        
RH:      RECTANGULAR          CAKE                           RIGHT 
"There is a rectangular-shaped object. There is a cake. The cake is located to the right of the 
rectangular-shaped object."  
 
          
 
1 3 4 2 
1 2 3 
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(10c)     
LH:          BOWL                         --------------------- HOLD -------------------                     FRONT 
RH:          BOWL                              BALL                         CL(round)loc                          FRONT 
"There is a bowl here. There is a ball. The ball is in front of the bowl." 
 
           
(10d)    
LH:          TABLE                          ---------------------HOLD -----------------------         
RH:           TABLE                              CUP                                      BEHIND        
"There is a table. There is a cup. The cup is behind the table." 
 
I would like to note that there is some variation found in the form of the relational lexemes that mean 
"right" and "left" in TİD.  In these variant forms, which were observed to be rare, signers indicate the 
space at the left/right side of their body by moving their left/right hand to the left/right side of space 
rather than by touching their left/right arm (11a and 11b).30 In these forms, one might think that the 
signers indicate "at the right side" or "at the left side"; however it is not possible to answer such a 
question with the current data, and further investigation is required to understand to what extent 
differences in the form of relational lexemes lead to differences in their semantics. 
 
                                                            
30 These forms are preceded by the lexical signs for the Ground and the Figure (not shown in the examples).  
1 2 3 4 
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(11a)   (11b)    
LH:                 LEFT  LH: 
RH:                        RH:  RIGHT 
 
Another observation about the relational lexemes is related to encoding spatial relations on the sagittal 
axis. TİD signers sometimes used another kind of lexical sign that encodes the spatial relations in a 
categorical way and that does not convey information about certain features of Figure and Ground 
such as shape, as in the case of relational lexemes "FRONT" and "BEHIND" (12a, 3rd still; 12b, 3rd 
still).  These were annotated as "towards me" or "away from me". However, this does not mean that 
signers necessarily indicate the location of the Figure with respect to their bodies; they may be 
referring to the Ground, which is still held in the signing space. For the purposes of the present study, 
these cases are analysed as categorical constructions, but further analyses are required to understand if 
and to what extent they differ from the "FRONT" and "BEHIND" relational lexemes.  
    
(12a)    
LH:          BOWL                               BALL                                   CL(round)loc 
RH:           BOWL                                     BALL                                TOWARDS_ME        
"There is a bowl. There is a ball. The ball is towards me." 
1 2 3 
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(12b)    
LH:                                                  CL(flat)loc                    ---------HOLD----------                   
RH:           PAPER                                    PEN                             AWAY_FROM_ME    
"There is a paper. There is a pen. The pen is away from me."     
 
iii) Other: TİD signers sometimes used a linguistic form that is neither a classifier predicate, lexical 
sign, SASS, nor a relational lexeme. In these cases, they indicated the location of the Figure either 
with index finger pointing (13a); through the enactment of the Figure where they localized their 
body with respect to the Ground (13b);31 or with a lexical verb that is localized in the signing 
space (13c). Since each type includes only a few cases, they were collapsed into an "other" 
category.  
    
                                                            
31 In (13b), the signer assumes the role of the Figure (i.e., cat), and changes the position of her body by moving 
to the right in the signing space so that it becomes next to the previously located classifier of the Ground (i.e., 
boat).  
1 2 3 
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(13a)    
LH:          BOAT                                       CAT                                    CL(flat)loc 
RH:           BOAT                              CAT                                          IXloc 
"There is a boat. There is a cat. The cat is (t)here." 
 
          
(13b)     
LH:          BOAT                                CL(boat)loc                               CAT                                 ENACT 
RH:           BOAT                       CL(boat)loc                               CAT                                 ENACT 
"There is a boat. The boat is here. There is a cat. The cat is standing next to the boat." 
 
 
          
1 2 3 
1 2 3 4 
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(13c)       
LH:         BOAT            SASS(long)loc      ---------------------------  HOLD -----------------------------                        
RH:     BOAT           SASS(long)loc       BEHIND             MAN                           SITloc          CL(man)loc                          
"There is a boat. It is at the back. There is a man. The man is sitting in front of the boat." 
 
The use of these forms, however, was not mutually exclusive in a description. In other words, the 
signers sometimes were observed to use double linguistic devices, as in Chapter 4. In (14), an adult 
signer of TİD uses two different linguistic devices to encode the location of the Figure (i.e., ball) with 
respect to the Ground (i.e., bowl). First, he localizes the ball in a classifier predicate (3rd still, his right 
hand), and follows this by the use of a relational lexeme "front" (4th still). The use of relational 
lexemes and classifier predicates in the same picture description and a discussion of whether using 
such double linguistic devices influences signers’ spatial descriptions in terms of viewpoint 
preferences will be further discussed in section (5.6). 
         
(14)      
LH:          BOWLloc                  ------------------ HOLD ------------------               
RH:           BOWLloc                     BALL                       CL (round)loc                     FRONT 
"There is a bowl here. There is a ball. The ball is in front of the bowl. It is at the front." 
 
1 2 3 4 5 
1 2 3 4 
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5.4.2.2 Linguistic devices in encoding spatial relations in Turkish 
In describing viewpoint-dependent spatial relations between entities, Turkish speakers preferred one 
of two ways: They were either specific about the type of spatial relation and used a specific spatial 
noun (i.e., sağ - right, sol - left, ön - front, arka - behind), or they used a general relational noun (i.e. 
"yan" or "kenar", which both mean "side"). For example, while describing the spatial configuration in 
the picture below, one adult Turkish speaker uses the specific spatial noun (i.e., sol - left) in (15a), 
while another speaker prefers the general relational noun "yan - side" which is affixed with a locative 
case marker "-de/-da - at" (15b). Note that while the specific spatial nouns encode a viewpoint, the 
general relational noun is a viewpoint free label.  
In some cases, speakers also used spatial nouns for a different axis than the one they saw in 
the picture (i.e., labelling configurations as "left-right" for objects placed on sagittal axis, which 
would normally require use of the labels for "front-behind"). These will be called "non-target" spatial 
nouns in the quantitative analysis.32 Since they are still encoding a spatial relation between Figure and 
Ground, such cases were also included in the current analyses. Moreover, through analysis of the data, 
it will be possible to see if Turkish-acquiring children prefer one type of spatial encoding (i.e., sagittal 
ones over lateral ones, or vice versa) in their picture descriptions. Turkish speakers used only one 
linguistic device at a time in their picture descriptions. 
          
(15a) Kağıd+ın        sol+un+da         kalem     (male, adult) 
        Paper+GEN      left+POSS+LOC    pen 
"Pen is to the left of the paper." 
 
(15b) Kağıd+ın          yan+ın+da           kalem    (male, adult) 
         Paper+GEN       side+POSS+LOC     pen 
"Pen is at the side of the paper." 
 
                                                            
32 Such cases were rarely observed in TİD.   
136 
 
In this section, I presented the types of linguistic devices as used by TİD signers and Turkish speakers 
to describe the location of Figure and Ground objects placed on the lateral and sagittal axes. A 
schematic view of these forms is given in Figure 5.3 below. However, I did not present from whose 
viewpoint signers describe the spatial relations in these linguistic representations yet. In the next 
section, I deal with the issue of viewpoint-expression in these representations.  
 
 
Figure 5.3: A schematic view of the different types of linguistic devices used in the TİD and Turkish 
data to encode viewpoint-dependent spatial relations. 
 
5.4.3 Encoding viewpoint in expressing spatial relations (TİD only)  
Expression of viewpoint becomes important when signing interlocutors use space to encode locations 
of objects in a non-jointly-viewed spatial configuration – as in the current data, where interlocutors 
see the same scene, but – crucially – on different pictures (i.e. not jointly viewed). If a TİD signer uses 
a relational lexeme, the addressee does not have to adapt a different (i.e. the signer’s) viewpoint, 
because "left", for example, in the picture of the signer/speaker is also "left" in the picture of the 
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addressee.33 However, when TİD signers use space, as with analogue constructions, viewpoint 
becomes an issue since the locations of the signer’s hands representing Figure and Ground in the 
signing space match the locations of Figure and Ground for the signer (i.e. with respect to the signer's 
picture), but are mirror images of the locations of the Figure and Ground for the addressee (i.e. with 
respect to the addressee’s picture). Therefore, the current analysis is specific to TİD, and includes the 
picture descriptions by TİD signers with a spatial relation encoded with analogue constructions, which 
may or may not be accompanied by other forms such as relational lexemes.       
In this study, the focus is on the production of relational encodings, without examining how 
they are perceived by the addressee. Further research is necessary to determine and confirm the 
conventionalization of viewpoint for a successful communication about viewpoint-dependent spatial 
relations to be possible between the interlocutors in TİD. Viewpoint conventionalization could be 
from the signer's or addressee's viewpoint, but the expectation is that sign languages conventionalize 
the use of signer's viewpoint (Pyers et al., accepted). In the current study, the "signer viewpoint" will 
refer to linguistic representations in which the position of the hands corresponds to the locations of 
entities in the way the signer sees the spatial configuration in the picture (16a). For example, when 
you take the role of the signer as a reader and describe the spatial configuration between the pen and 
the paper below from your viewpoint, you will place your hand representing the pen to your left and 
the hand for paper to your right, thus the positions of your hands in space match to the locations of the 
corresponding entities in the picture. The signer in (16a) is describing the spatial configuration from 
her own viewpoint. If you imagine being the addressee facing her, you will notice that the position of 
her hands as you see them do not match the location of the entities shown in the picture. Such a match 
is only possible if the signer takes the "addressee viewpoint" as in (16b). 
    
                                                            
33 For speakers, such viewpoint coordination problems arise when interlocutors are jointly viewing a scene (see 
Emmorey 2002; Pyers et al., accepted). Thus, if interlocutors had been in communication about objects in front 
of them to which they both had been looking at together, viewpoint analysis could have been done for Turkish, 
as well.   
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(16a)    
       LH:                      PEN                      CL(long)loc                
       RH:            PAPER                        CL(flat)loc          --------- HOLD --------- 
      "There is a paper. There is a pen. The pen is to the left of the paper [from my point of view]." 
 
  (16b)     
LH:                         CL(flat)loc                ------------------- HOLD ----------------         
RH:       PAPER                                                              PEN                            CL(long)loc        
"There is a paper. There is a pen. The pen is to the left of the paper [from your point of view]." 
 
 
5.4.4 Types of simultaneity in expressing Figure and Ground (TİD only) 
In the current section, I report the types of the simultaneity found in representing Figure and Ground 
in descriptions using analogue constructions (i.e., classifier constructions, lexical sign placements, 
SASSes). In the data, signers localized Figure and Ground in the signing space either simultaneously 
or sequentially (i.e., non-simultaneously). In the case of simultaneous representations, they sometimes 
localized both analogue forms at the same time (Simultaneous-Simultaneous), or localized the form 
for the Ground first, and held it while localizing the linguistic form for the Figure (Simultaneous-
Consecutive). In the schematic representations of different types of simultaneity given below, the 
1 2 3 
1 2 3 4 
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parts indicated with brackets show how Figure and Ground are expressed (i.e., simultaneous versus 
non-simultaneous). Note that introduction of Figure and Ground may be optional since signers 
sometimes prefer to localize them by their lexical signs immediately, as explained in 5.4.2.1. So, they 
are indicated in the brackets to mark their optionality.  
 
i) Simultaneous-Simultaneous (SimSim): In this type of simultaneous expression of Figure and 
Ground, TİD signers mention Ground first, which is followed by the mention of Figure. They, 
then, localize them in analogue constructions simultaneously in the signing space (17a). A 
schematic representation of such a structure is given below: 
 
 
 
    
(17a)    
LH:            HOUSE                                    HORSE                                 CL(animal)loc 
RH:             HOUSE                                HORSE                                 CL(house)loc 
"There is a house. There is a horse. The horse is to the left of the house."                
 
ii)  Simultaneous-Consecutive (SimCon): In these cases, signers first mention the Ground, and 
localize it in an analogue construction. While they hold it in the signing space, they mention the 
Figure, and also localize it with respect to the Ground (17b). This structure is schematized as 
below: 
(Ground NP) (Figure NP) [Localization of Ground + Localization of Figure] 
1 2 3 
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(17b)     
LH:                                                                                      PEN                    CL(long)loc 
RH:        PAPER              CL(flat)loc         ----------------- HOLD ----------------- 
"There is a paper. The paper is here. There is a pen. The pen is to the left of the paper." 
 
iii)  Non-Simultaneous (NonSim): Here, the mention of the Ground is followed by its localization by 
means of an analogue construction, but it is not held there and dropped. Then, the Figure is 
mentioned and localized in another analogue construction with respect to the previously located 
one for the Ground, as seen in (17c). Its structure is schematized as: 
 
 
 
           
(Ground NP) [Localization of Ground]    -----------------hold---------------- 
                                                              (Figure NP) [Localization of Figure] 
(Ground NP) [Localization of Ground]     
                                                              (Figure NP) [Localization of Figure] 
1 2 3 4 
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(17c)     
LH:        WOOD                            TABLEloc                                                                  
RH:         WOOD                   TABLEloc                   CAKE                       CL(round)loc 
"There is a wooden table. There is a cake. The cake is to the right of the table."       
 
5.5 Quantitative findings  
In this section, the focus will be on the analysis of how frequently different linguistic patterns were 
observed for adults and children in both languages to see whether and to what extent age differences 
exist across languages. As in Chapter 4, since the linguistic devices were not comparable cross-
language comparisons were avoided and age groups were compared to adult targets in each language.  
 In the first analysis, I examined the picture descriptions in TİD and Turkish to see how likely 
children and adults were to encode Figure and/or Ground, and the spatial relation between them (i.e., 
frequency of encoding Figure, Ground, and spatial relation in TİD and Turkish, see 5.5.1). Next, I 
focused on the locative expressions where the spatial relation between Figure and Ground was 
encoded, and compared the frequency of different linguistic devices in the child data to the adult data 
within each language (5.5.2). For TİD, I also compared children and adults in their encoding of a 
viewpoint in their relational encodings (5.5.3). Finally, I focused on the analogue constructions in TİD 
only, and examined the frequency of different types of simultaneity in representing Figure and 
Ground as used by signing children and adults (5.5.4). Before the statistical analysis, arcsine 
transformation was applied to all the data since mean proportions of different description types out of 
all relevant descriptions were used as the dependent measures. However, the mean proportions and 
standard errors/deviations reported in the tables and graphs reflect the untransformed data. 
1 2 3 4 
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Corrections in the degrees of freedom were also made whenever the sphericity assumption was 
violated for repeated-measures ANOVA analyses.34              
 
5.5.1 Frequency of encoding Figure and/or Ground, and spatial relation between Figure and Ground 
when both were mentioned in TİD and Turkish 
The qualitative analyses revealed two major categories: i) Figure or Ground is omitted,35 and ii) both 
Figure and Ground are expressed. Below I present the results of the comparisons of children to adults 
in both languages for these two major categories. 
 
i)   Frequency of encodings where Figure or Ground is absent 
The total number of picture descriptions in each language is presented in Table 5.1 for TİD and in 
Table 5.2 for Turkish. There is minor variation between the two languages in terms of the total 
number of picture descriptions, which is a result of technical problems experienced during data 
collection (unclear speech/image), or due to some children refusing to describe certain pictures.  
 
Table 5.1: Total number of picture descriptions from each age group and mean proportions (SD) of 
these descriptions with Ground or Figure omitted in TİD. 
TİD 
Signers 
No. of Picture 
Descriptions 
Ground 
Omitted 
Figure 
Omitted 
Deaf Adults 120 .01 (.03) .01 (.03) 
Deaf Older Children 118 .01 (.03) .04 (.04) 
Deaf Younger Children 115 .12 (.13) .10 (.11) 
TOTAL 353 .04 (.09) .05 (.08) 
 
                                                            
34 In the present study, statistical analyses by items was not considered to be critical (although might still be 
informative, H. Clark, 1973b) since the scope of current analysis covers four viewpoint-dependent spatial 
relations which were sampled in the stimulus materials (Bedny, Aguirre, & Thompson-Schill, 2007). 
35 There were no picture descriptions where signers and speakers omitted both Figure and Ground, and 
expressed just a spatial relation.  
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Table 5.2: Total number of picture descriptions from each age group and mean proportions (SD) of 
these descriptions with Ground or Figure omitted in Turkish. 
Turkish 
Speakers 
No. of Picture 
Descriptions 
Ground 
Omitted 
Figure 
Omitted 
Hearing Adults 119 .00 (.00) .02 (.05) 
Hearing Older Children 119 .00 (.00) .00 (.00) 
Hearing Younger Children 120 .06 (.11)  .03 (.06) 
TOTAL 358 .02 (.07) .01 (.04) 
 
Subject-based mean proportions of picture descriptions with Figure or Ground omitted were 
calculated out of subject-based mean proportions of all picture descriptions as the dependent measure. 
The effects of age, language, and type of omission as independent measures were analyzed in a 3 
(Between subjects, Age: adults, older children, younger children) by 2 (Between subjects, Language: 
TİD, Turkish) by 2 (Within subjects, Type of omission: Figure omitted, Ground omitted) mixed 
ANOVA. Its results showed a main effect of age, F(2,54) = 8.48, p = .001, η2p = .24, but not language, 
F(1,54) = 4.09, p = .05,  η2p = .07, or type of omission, F(1,54) = .03, p = .86, η
2
p = .001. There was no 
interaction between language and age, F(2,54) = 1.78, p = .18, η2p = .06, type of omission and 
language, F(1,54) = .83, p = .37, η2p = .02, or type of omission and age, F(2,54) = 3.15, p = .05, η
2
p = 
.10.  No 3-way interaction was observed among the variables, F(2,54) = .84, p = .44, η2p = .03.  
  Post hoc comparisons (Bonferroni) for the main effect of age showed that younger children 
omitted Figure or Ground more frequently than adults (ps = .002) and older children (p = .003). The 
lack of main effect of language further indicates that this pattern holds true for both languages.  
The results above suggest that younger children, regardless of the modality of language that 
they acquire, omit Ground or Figure in their picture descriptions in similar amounts since there was 
not a main effect of omission type. Moreover, children in both languages are able to express both 
Figure and Ground by age 4 most of the time – earlier than what some of the previous studies reported 
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for signing and speaking children's spatial descriptions (Slobin et al., 2003; Engberg-Pedersen, 2003; 
Hickmann, 2003; Tang et al., 2007).  
 
ii) Frequency of encodings where both Figure and Ground are expressed 
Now, I turn to the encodings where participants mentioned both Figure and Ground, and analyse how 
many of them included the expression of the spatial relation between them. There are a total of 319 
responses from signers and 344 from speakers where Figure and Ground were both encoded. Subject-
based mean proportions of picture descriptions in which a spatial relation was encoded (with any 
linguistic devices mentioned in 5.4.2) were calculated out of all descriptions with both Figure and 
Ground mentioned. In order to see possible effects of axis type (Within subjects: lateral, sagittal), age 
(Between subjects: adult, older children, younger children), and language (Between subjects: TİD, 
Turkish) as independent measures, a 3-way mixed ANOVA was conducted. The results did not show 
any main effect for axis type, F(1,54) = .85, p = .36, η2p = .02, or for language, F(1,54) = .69, p = .41, 
η2p = .01. However, the results yielded a main effect of age, F(2,54) = 8.83, p < .001, η
2
p = .25. There 
was no interaction between axis type and language, F(1,54) = 1.23, p = .27, η2p = .02; axis type and 
age, F(2,54) = 1.09, p = .34, η2p = .04; or between language and age, F(2,54) = .11, p = .89, η
2
p = .004. 
There was no 3-way interaction between the variables, F(2,54) = .31, p = .74, η2p = .01. Post hoc 
comparisons (Bonferroni) for the main effect of age indicated that older children expressed the 
relational encoding between Figure and Ground as frequently as adults (p = .63), while younger 
children expressed the spatial relation significantly less frequently than adults (p < .001) and older 
children (p = .02) (Figure 5.4). 
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Figure 5.4: Mean proportions and error bars (representing SE) of descriptions that encode a spatial 
relation between Figure and Ground by all participants across age and language groups. 
 
Next, the cases in which no spatial relation was encoded between Figure and Ground were examined 
out of picture descriptions where signers and speakers encoded both Figure and Ground (N=24 out of 
319 in TİD and N=19 out of 344 in Turkish). In these cases, signers and speakers, in all age groups, 
mentioned both Figure and Ground, but not the spatial relation between them. Rather they either just 
named Figure and Ground, and did not produce anything else (19 out of 24 cases in TİD and 6 out of 
19 cases in Turkish; see 6a for TİD and 6b for Turkish), or used a lexical verb that does not denote a 
spatial relation after mentioning Figure and Ground (5 out of 24 cases in TİD and 13 out of 19 cases 
in Turkish; see 7a for TİD and 7b for Turkish).  
Mentioning Figure and Ground only without expressing the spatial relation between them (a 
total of 19 cases for TİD and 6 cases for Turkish) has been observed to be a general tendency among 
TİD-acquiring children, especially for the younger age group (11 cases for younger children; 6 cases 
for older children, and 2 cases for adults). In Turkish, it was only the younger children who did not 
encode a spatial relation after mentioning both Figure and Ground (6 out of 6 cases). Using a verb that 
does not denote an explicit spatial relation between the entities (a total of 5 cases for TİD and 13 cases 
for Turkish) was, on the other hand, more common among Turkish-acquiring younger children 
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compared to Turkish-acquiring older children (10 cases for younger children; 2 cases for older 
children; and only one for adults) or TİD-acquiring children (2 for younger children; 2 for older 
children, and 1 for adults).  
 
5.5.2 Frequency of linguistic devices in encoding spatial relations in TİD and Turkish 
In this section, I examine the frequency of linguistic devices used to encode viewpoint-dependent 
spatial relations. This analysis also takes different types of viewpoint-dependent spatial relations into 
account; namely the ones for objects placed on a lateral axis and a sagittal axis since different 
developmental patterns were reported for their acquisition in spoken languages. Thus, it will be 
possible to determine whether a similar split also exists for their acquisition in TİD and Turkish, as 
well.       
Since it is hard to equate these forms in TİD and Turkish, direct comparisons of age groups 
across languages are not conducted. Rather, comparisons of age groups were done within languages, 
and the general developmental patterns that emerged for each language were compared to each other. 
The results of the analyses for TİD are presented in section 5.5.2.1, and for Turkish in 5.5.2.2 below.  
 
5.5.2.1 Frequency of linguistic devices in encoding spatial relations in TİD 
TİD signers sometimes described the location of Figure and Ground using a different axis than the 
one shown in the real spatial configuration. However, such cases occurred very infrequently in the 
TİD data (13 cases in a total of 295 relational encodings where a spatial relation was encoded), and 
inclusion of them did not change the current findings. For this reason, they were excluded from the 
current analysis.  
Subject-based mean proportions of picture descriptions in which a spatial relation was 
encoded with different types of linguistic devices were calculated out of all picture descriptions with a 
spatial relation encoded as dependent measure. In order to see to what extent signing children exhibit 
adult-like patterns in their use of linguistic devices to express a spatial relation between Figure and 
Ground in TİD, a 2 (Within subjects, Axis type: lateral and sagittal) by 3 (Within subjects, Type of 
linguistic device: analogue, categorical, other) by 3 (Between subjects, Age: adult, older children, 
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younger children) mixed ANOVA was conducted. The results yielded a main effect for axis type, 
F(1,27) = 4.89, p = .04, η2p = .15, type of linguistic device, F(2,48)
 = 56.62, p < .001, η2p = .68; and 
age F(2,27) = 13.39, p < .001, η2p = .50. I also observed an interaction between type of linguistic 
device and axis type, F(1, 36) = 7.08, p = .007, η2p = .21. Age did not interact with type of linguistic 
device, F(4,54) = .66, p = .62, η2p = .05, or with axis type, F(2,27) = 3.07, p = .06, η
2
p = .19. There was 
no 3-way interaction among them, F(4,54) = .61, p = .66, η2p = .04. 
 After observing an interaction between axis type (i.e., lateral and sagittal) and type of 
linguistic device (i.e., analogue, categorical, other), separate analyses were conducted for relational 
encodings for each axis in TİD.  
 
i) Frequency of linguistic devices in encoding spatial relations for objects configured on the lateral 
axis in TİD 
This section presents results on how frequently signing children and adults employed different sorts of 
linguistic devices to describe the locations of entities positioned on the lateral axis, and examines 
whether signing children are similar to adults in this respect. Subject-based mean proportions of 
picture descriptions where a spatial relation was encoded with different linguistic devices for the 
lateral axis were calculated out of all picture descriptions with a spatial relation encoded for the lateral 
axis as dependent measure, and the effects of age and type of linguistic device was analysed in a 3 
(Between subjects, Age: adult, older children, younger children) by 3 (Within subjects, Type of 
linguistic device: analogue, categorical, other) mixed ANOVA. The results showed no main effect for 
age, F(2,27) = 1.66, p = .21, η2p = .11, but a main effect of the type of linguistic device, F(1,38)
 = 
60.56, p < .001, η2p = .69. There was no interaction between them, F(4,54) = .10, p = .98, η
2
p = .008. 
The contrasts for the main effect of type of linguistic device showed that analogue constructions were 
preferred over categorical ones (p < .001) and over constructions in the "other" category (p < .001). 
The forms analysed in the categorical and "other" categories were found to be similar to each other in 
their frequency of use (p = .65). The lack of main effect for age in the data indicates that the patterns 
reported as a result of the contrasts hold true for each age group in TİD, and signing children in both 
age groups used linguistic devices in the three different categories as frequently as signing adults.  
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Figure 5.5: Mean proportions and error bars (representing SE) of descriptions with different types of 
linguistic devices in TİD to describe the location of Figure and Ground located on the lateral axis.36 
 
ii) Frequency of linguistic devices in encoding spatial relations for objects configured on the sagittal 
axis in TİD 
 
Subject-based mean proportions of picture descriptions where a spatial relation was encoded with 
different types of linguistic devices for the sagittal axis were calculated out of all picture descriptions 
with a spatial relation encoded for the same axis as dependent measure, and the effects of age and type 
of linguistic device was analysed in a 3 (Between subjects, Age: adult, older children, younger 
children) by 3 (Within subjects, Type of linguistic device: analogue, categorical, other) mixed 
ANOVA. As a result, I observed a main effect of age, F(2,27) = 14.17, p < .001, η2p = .51, and main 
effect of type of linguistic device, F(2,46) = 29.12, p < .001, η2p = .52, without any interaction between 
them, F(4,54) = 1.03, p = .40, η2p = .07.  
Post hoc analyses (Bonferroni) for the main effect of age showed that both older (p < .001) 
and younger (p = .001) signing children were different from adults in the frequency of employing 
                                                            
36 Due to the use of double linguistic forms within the same picture descriptions, the proportions do not 
necessarily add up to 1.00. 
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different types of TİD linguistic devices to describe the location of the objects placed on the sagittal 
axis. There was no such difference between the two age groups of children (p = 1.00). In particular, 
adults used analogue constructions and categorical constructions more frequently than both age 
groups of signing children (Figure 5.6).  
The contrasts for the main effect of type of linguistic device show that the use of analogue 
constructions is the most preferred form in TİD. They were employed more frequently than 
categorical constructions (p =.001), and than constructions in the "other" category (p < .001). 
Categorical ones were observed to be more frequent than the linguistic devices in the "other" 
category, as well (p < .001). 
 
 
Figure 5.6: Mean proportions and error bars (representing SE) of descriptions in TİD with different 
types of linguistic devices to describe the location of Figure and Ground located on the sagittal axis.37 
 
As a result of these analyses, the preference for using analogue constructions has been attested in 
relational encodings that describe the location of Figure and Ground on the lateral and the sagittal 
axes in TİD. Separate analyses for the two axes revealed a developmental split for TİD-acquiring 
children. Specifically, both younger and older signing children were similar to signing adults in how 
                                                            
37 Due to the use of double linguistic forms within the same picture descriptions, the proportions do not 
necessarily add up to 1.00. 
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likely they were to use different sorts of linguistic devices to encode the spatial relation for objects 
located on the lateral axis. However, this was not the case in their relational encodings for objects 
located on the sagittal axis, where both age groups of signing children produced analogue 
constructions and categorical forms significantly less frequently than signing adults.  
 After finding this difference in the frequency of productions of analogue and categorical 
forms between signing children and adults in TİD, I examined the data further for a possible 
explanation. As a result, I realized that signing adults used double linguistic devices in the same 
description (e.g., a classifier construction and a relational lexeme), as explained in 5.4.2.1. Therefore, 
I calculated the frequency of using double linguistic devices by different age groups out of all picture 
descriptions with a relational encoding. In these encodings, I observed that signing adults used double 
linguistic devices more frequently while describing the location of the objects on the sagittal axis than 
for the lateral axis. However, signing children in both age groups preferred to use a single linguistic 
device for the relational encodings for both axis types (see Table 5.3 below). Thus, the reason why 
children differed from adults on the sagittal axis as shown by the previous analysis could be due to the 
fact that adult signers used double linguistic devices for the pictures showing objects on the sagittal 
axis more frequently than did the children in their descriptions. Note that the order of the use of these 
devices varies in the data and there was no systematicity (i.e., classifier construction followed by a 
relational lexeme or relational lexeme followed by a classifier construction).  
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Table 5.3: Mean proportions (SD) of the locative expressions where double linguistic devices were 
used by TİD signers. 
 
 
5.5.2.2 Frequency of linguistic devices in encoding spatial relations in Turkish  
Subject-based mean proportions of picture descriptions in which a spatial relation was encoded with 
different types of linguistic devices out of all picture descriptions with a spatial relation encoded were 
calculated as dependent measure. In order to see if Turkish-acquiring children are similar to Turkish-
speaking adults in how frequently they used different types of linguistic devices for encoding 
viewpoint-dependent spatial relations, a 2 (Within subjects, Axis type: lateral, sagittal) by 3 (Within 
subjects, Type of linguistic device: specific spatial noun, general relational noun, non-target spatial 
noun) by 3 (Between subjects, Age: adult, older children, younger children) mixed ANOVA was 
conducted. The results showed main effects of the type of linguistic device, F(1,33) = 19.17, p < .001, 
η2p = .42, and axis type, F(1,27) = 10.03, p = .004, η
2
p = .27,  but there was no main effect of age, 
F(2,27) = 2.97, p = .07, η2p = .18. There was an interaction between the type of linguistic device and 
age, F(4,54) = 11.99, p < .001, η2p = .47, and between the type of linguistic device and axis type, 
F(1,34) = 14.83, p < .001, η2p = .36. There was no 2-way interaction between age and axis type, 
F(2,27) = 1.38, p = .27, η2p = .09. However, I observed a 3-way interaction among age, axis type, and 
the type of linguistic device, F(4,54) = 2.83, p = .03, η2p = .17. After seeing a main effect for axis type, 
TİD Signers Relational   
encodings  
on lateral axis 
Relational   
encodings  
on sagittal axis 
Total 
(Relational encodings 
with double linguistic 
devices) 
Deaf Adults .21(.27) .45(.21) .35(.21) 
Deaf Older Children .05(.11) .04(.13) .05(.12) 
Deaf Younger Children .03(.06) .08(.13) .05(.06) 
TOTAL .11(.18) .21(.24) .16(.19) 
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which also interacts with the type of linguistic device and age, I conducted separate analyses for the 
relational encodings on the different axes. 
 
i) Frequency of linguistic devices in encoding spatial relations for objects configured on the lateral 
axis in Turkish 
 
Subject-based mean proportions of picture descriptions where a spatial relation was encoded with 
different linguistic devices for the lateral axis were calculated out of all picture descriptions with a 
spatial relation encoded for the same axis as dependent measure, and the effects of age and type of 
linguistic device was analysed in a 3 (Between subjects, Age: adults, older children, younger children) 
by 3 (Within subjects, Type of linguistic device: specific spatial noun, general spatial noun, non-target 
spatial noun) mixed ANOVA on the subject-based mean proportions of expressions with relational 
encodings for objects located on the lateral axis. The analysis did not yield a main effect of age, 
F(2,27) = 3.26, p = .05, η2p = .20, but a main effect of type of linguistic device, F(2,47)  =  9.27, p  = 
.001, η2p = .26, with an interaction between them, F(4,54) = 10.71, p < .001, η
2
p = .44. As a result of 
the interaction between the type of linguistic device and age, I conducted separate one-way ANOVAs 
of the data. Figure 5.7 below presents a general overview of the results.  
Turkish-acquiring children in both age groups employed the specific spatial nouns that 
encode a viewpoint (i.e., sağ - right and sol - left) less frequently than Turkish-speaking adults (p = 
.007 for older children and p = .006 for younger children). There was no difference between the older 
and younger children in the use of specific spatial nouns (p = .80). For the general "viewpoint-free" 
relational noun (i.e., yan - side), the older children were more likely to use these in their descriptions 
compared to adults (p = .003), but used them to a similar extent as younger children (p = .12). There 
was no difference between adults and younger children in this respect (p = .36). Finally, mean 
proportions of relational encodings where speakers preferred spatial nouns for the non-target axis (i.e., 
"front-behind") were more frequently used by younger children than adults (p = .03). Older children 
and adults (p = 1.00), and older and younger children (p = .14) were similar to each other in this 
respect.  
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Figure 5.7: Mean proportions and error bars (representing SE) of descriptions with different types of 
linguistic devices in Turkish to describe the location of Figure and Ground located on the lateral axis. 
 
ii) Frequency of linguistic devices in encoding spatial relations for objects configured on the sagittal 
axis in Turkish 
 
Subject-based mean proportions of picture descriptions where a spatial relation was encoded with 
different linguistic devices for the sagittal axis were calculated out of all picture descriptions with a 
spatial relation encoded for the same axis as dependent measure, and the effects of age and type of 
linguistic device was analysed in a 3 (Between subjects, Age: adults, older children, younger children) 
by 3 (Within subjects, Type of linguistic device: specific spatial noun, general relational noun, non-
target spatial noun) mixed ANOVA. The results yielded no main effect of age, F(2,27) = .25, p = .78, 
η2p = .02, but a main effect of the type of linguistic device, F(1,29)
 = 22.05, p < .001, η2p = .45. There 
was a 2-way interaction between them, F(4,54) = 5.67, p = .007, η2p = .30.  Thus, separate one-way 
ANOVAs were conducted for each type of linguistic device. These results indicate that older speaking 
children employed specific spatial nouns (i.e., ön - front & arka - behind) as frequently as adults (p = 
.26) and younger speaking children (p = .30). Younger speaking children, on the other hand, used 
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these nouns less frequently in their spatial expressions compared to adults (p = .008). In using the 
general relational noun (i.e., yan - side), older children were similar to adults (p = .36) and younger 
children (p = .26). Younger children used this type of encoding more frequently than adults (p = 
.007). Finally, there were no differences among the age groups (ps >.05) in using spatial nouns for the 
non-target axis (i.e., left-right). 
 
 
Figure 5.8: Mean proportions and error bars (representing SE) of descriptions with different types of 
linguistic devices in Turkish to describe the location of Figure and Ground located on the sagittal axis. 
 
To sum up, compared to adults, Turkish-acquiring children of both age groups are less likely to use 
the specific spatial nouns “sağ - right" and "sol - left” in encoding relative locations of objects on the 
lateral axis. However, in describing the location of Figure and Ground placed on the sagittal axis, 
older children employed spatial nouns "ön - front" and "arka - behind" as frequently as adults, 
although younger children still preferred "yan - side" in their encodings.  
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5.5.3 Frequency of viewpoint types (TİD only) 
The viewpoint analysis presented in this section aims to understand the viewpoint preference (i.e., 
signer viewpoint or addressee viewpoint) of signers, and examines whether there is an effect of age on 
this preference. As explained earlier in (5.4.3) this analysis includes the relational encodings of TİD 
signers with analogue constructions, which may or may not be used together with relational lexemes.    
Subject-based mean proportions of picture descriptions where a spatial relation was encoded 
with at least one analogue construction from each viewpoint were calculated out of all picture 
descriptions where a spatial relation was encoded with at least one analogue construction as 
dependent measure. The effects of age, axis type, and type of viewpoint, as independent measures, 
were analysed in a 3 (Between subjects, Age: adults, older children, younger children) by 2 (Within 
subjects, Axis type: lateral, sagittal) by 2 (Within subjects, Type of Viewpoint type: signer, addressee) 
mixed ANOVA. The results showed a main effect of axis type, F(1,27) = 183.20, p < .001, η2p = .87,  
but no main effect of age, F(2,27) = 3.41, p = .05, η2p = .20, and viewpoint type,  F(1,27) = 1.32, p = 
26, η2p = .05. However, axis type interacted with viewpoint type, F(1,27) = 19.70, p < .001, η
2
p = .42, 
and with age, F(2,27) = 27.1, p < .001, η2p < .67. There was no 2-way interaction between viewpoint 
type and age, F(2.27) = .34, p = .71, η2p= .03. There was also a 3-way interaction among these three 
variables, F(2,27) = 15.08, p < .001, η2p = .53.  
After finding a 3-way interaction, and also a main effect of axis type interacting with age and 
viewpoint type, I conducted one-way ANOVAs for each axis type (i.e., lateral versus sagittal). The 
results of the one-way ANOVA analyses for relational encodings for objects on the lateral axis 
revealed a main effect of viewpoint type only, F(1, 27) = 187.19, p < .001, η2p =.87, but not of age, 
F(2,27) = .77, p = .47, η2p = .05, without an interaction between them, F(2,27) = 1.96, p = .16, η
2
p = 
.13. Post hoc analyses (Bonferroni) for the main effect of viewpoint type for the encodings on the 
lateral axis indicate that signers (ages collapsed) are more likely to represent the lateral axis spatial 
configurations from their own viewpoint than from their addressee’s viewpoint (p < .001). The lack of 
main effect of age further shows that signing children are similar to adults in how likely they are to 
prefer "signer" or "addressee" viewpoint in their lateral axis encodings.     
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Figure 5.9: Mean proportions and error bars (representing SE) of descriptions with different 
viewpoints in relational encodings for the lateral axis in TİD across age groups. 
 
The results of one-way ANOVA analyses for relational encodings for objects on the sagittal axis, 
however, revealed a different pattern. The results did not show a main effect of age, F(2,27) = 2.18, p 
= .13, η2p  = .14. However, there was a main effect of viewpoint type, F(1,27) = 47.22, p < .001, η
2
p = 
.64, and it interacted with age, F(2,27) = 38.38, p < .001, η2p = .74. As a result, I further conducted 
separate one-way ANOVAs for each viewpoint within the relational encodings for objects on the 
sagittal axis. In encoding "signer viewpoint" and "addressee viewpoint", signing children in both age 
groups differed from signing adults: They encoded sagittal spatial relations from "signer viewpoint" 
more frequently than adults (ps < .05), while their preference for "addressee viewpoint" is less 
frequent than in signing adults (ps < .05) (see Figure 5.10).                
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Figure 5.10: Mean proportions and error bars (representing SE) of descriptions with different 
viewpoints in relational encodings for the sagittal axis in TİD across age groups. 
 
To sum up TİD-signing adults differentiated their viewpoint choice between encodings for the lateral 
versus sagittal axis. For the lateral axis encodings, their linguistic representations reflect the spatial 
configuration in the way they see it, that is from the signer viewpoint. However, for the sagittal axis 
they preferred the addressee viewpoint in more than half of the cases. TİD-signing children, however, 
used the signer viewpoint irrespective of the axis being encoded. The reasons for such a shift in the 
adult pattern are discussed in detail in (5.6) of the current chapter, where I also suggest explanations 
linked to the use of double linguistic devices in addressee viewpoint encodings for objects located on 
the sagittal axis. 
 
5.5.4 Frequency of different types of simultaneity in expressing Figure and Ground (TİD only) 
Finally, the relational encodings in TİD were examined in terms of how frequently different types of 
simultaneity in expressing Figure and Ground were used in analogue constructions by signing adults 
and children. Since the visual-spatial modality of sign languages, but not spoken languages, allows 
such simultaneous expressions of these elements, this analysis is specific to TİD only.   
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Subject-based mean proportions of picture descriptions where a spatial relation was encoded 
between Figure and Ground in different types of simultaneous constructions were calculated out of all 
picture descriptions in which a spatial relation was encoded between Figure and Ground in analogue 
constructions as dependent measure. The effects of age and type of simultaneity was analysed in a 3 
(Between subjects, Age: adult, older children, younger children) by 2 (Within subjects, Axis type: 
lateral, sagittal) by 3 (Within subjects, Type of simultaneity: SimSim, SimCon, NonSim) mixed 
ANOVA. The results yielded a main effect only for type of simultaneity, F(2,54) = 15.29, p < .001, 
η2p = .36, but not for axis type, F(1,27) = .008, p = .93, η
2
p = .01, or age, F(2,27) = .28, p = .76, η
2
p = 
.02. There was a 2-way interaction between type of simultaneity and age, F(4,54) = 3.63, p = .01, η2p 
= .21, but there was no interaction between axis type and age, F(2,27) = .66, p = .53, η2p = .05, or 
between type of simultaneity and axis type, F(2,54) = .47, p = .63, η2p = .02. There was no 3-way 
interaction, F(4,54) = 1.73, p = .16, η2p = .11. 
The lack of main effect of axis type without any interaction with age and simultaneity type 
indicates that all three types of simultaneity have been used in similar amounts in relational encodings 
for objects located on the lateral and the sagittal axes.  
Due to the 2-way interaction found between type of simultaneity and age, I investigated effect 
of age for each type of simultaneity in separate one-way ANOVAs. The results did not show any 
effect of age for different types of simultaneity, F(2,29) = .36, p = .70 for SimSim, F(2,29) = 2.07, p = 
.15 for SimCon, and F(2,29) = 3.31, p = .05 for NonSim. It indicates that both age groups of signing 
children were able to produce three types of simultaneous constructions as frequently as adults. 
Among these three types, "SimCon" (17b) was found to be more preferred than "SimSim" (17a) (p = 
.003) and "NonSim" (17c) (p = .02) (Figure 5.11).       
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Figure 5.11: Mean proportions and error bars (representing SE) of different simultaneity types used in 
analogue constructions in TİD. 
 
5.6 Summary & Discussion 
This chapter investigated the developmental trajectory of learning to encode viewpoint-dependent 
spatial relations in TİD and Turkish. Encoding such relations is known to develop later than encoding 
topological relations in speaking children in general. Even though previous research has also found 
evidence for late mastery of this skill for sign language learning children in a comprehension task 
(Martin & Serra, 2006; Morgan et al., 2008), the current chapter offers the first study that has 
investigated the development of the expressions of such relations in signing children as well as in 
speaking children, and directly compared to adult targets.   
As in Chapter 4, three hypotheses regarding the effects of the visual-spatial modality on their 
development were considered; namely, a facilitating effect, a hindering effect, or a neutral effect of 
modality. Different aspects of encoding viewpoint-dependent relations were found to be differentially 
influenced by the modality and also differences were observed in learning to express these relations 
depending on the axis on which objects were placed in relation to each other (i.e., lateral versus 
sagittal). Findings with regard to different aspects of encoding the spatial relations will be 
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summarized and discussed below. Note that detailed comparisons of findings between Chapter 4 and 
5 will be presented in the general discussion in Chapter 7. 
  
i) Figure-Ground expression 
Firstly, I examined how likely children and adults were to mention Figure and Ground in their 
descriptions of viewpoint-dependent relations in both languages. Ground omission was reported to be 
observed in the motion event narrations of sign language acquiring children, and these children had 
difficulty in learning to express Ground until even 13 years of age (Slobin et al., 2003; Engberg-
Pedersen, 2003; Tang et al., 2007; Morgan et al., 2008). Previous research with children acquiring 
different spoken languages (English, French, German, and Mandarin Chinese) also presented 
evidence that spoken language acquiring children have difficulty in expressing the Ground in their 
narratives even beyond 10 years of age, and had a tendency to drop the Ground in their narrations 
(Ehrich, 1982; Weissenborn, 1986; Llyod, 1991; Hickmann, 2003). However, previous research has 
not examined the expression of static viewpoint-dependent spatial relations in the same task in a sign 
and a spoken language.    
The analyses of the current data show that both signing and speaking younger children 
omitted Figure or Ground more than the adults and older children. Moreover, there was not a strong 
preference for the omission of Ground compared to Figure by TİD- or Turkish-acquiring children. 
The overall encoding of Ground and Figure was similar between children and adults in both 
languages, in which children around 7 years of age were able to mention both Figure and Ground. 
Even for sign language-acquiring children, this does not seem to be posing a difficulty. Thus, with 
respect to Ground omission, there does not seem to be a modality-specific effect  
The difference with regard to the previous studies might be explained in terms of task 
difference (i.e., description of single pictures versus narration of a picture-story), discourse 
complexity (i.e., short descriptions versus longer narrations), or event type (i.e., location versus 
motion). In these studies, in contrast to the current study, descriptions of primarily motion events were 
collected, based on narrations of picture stories (e.g., Frog Story, Horse Story). Motion events are 
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more complex than locative spatial relations, since they usually involve more semantic elements (e.g., 
combinations of Figure, Ground, Path, Manner), whereas static locative relations usually involve only 
Figure and Ground objects. Chapter 6 of this dissertation investigates the Figure and Ground 
expression in motion descriptions in Turkish and TİD to see whether there is indeed a tendency for 
Ground omissions. 
 
Relational encoding  
When both the Figure and the Ground were expressed, signing and speaking older children expressed 
the spatial relation between entities as frequently as adults. However, younger children in both 
languages provided such relational encodings less frequently than adults and older children. 
Therefore, these findings also suggest a similar developmental pattern in spatial relationship encoding 
for both languages, and thus no effect of modality can be detected in this regard.  
    
ii) Linguistic devices  in encoding a spatial relation between Figure and Ground 
Some effects of modality were found with regard to how adult-like each group of children was in their 
use of linguistic devices. Furthermore, these developmental patterns showed variation in both 
languages with respect to the axis on which objects were configured: In TİD, both younger and older 
children were adult-like in how likely they were to use certain types of linguistic devices to encode 
the spatial relation between objects located on the lateral axis, but not for the sagittal axis. In Turkish, 
there was an opposite pattern: Older children (but not younger ones) used linguistic devices to encode 
spatial relations on the sagittal axis in adult-like ways, but showed differences compared to adults for 
objects on the lateral axis. However, Turkish-acquiring younger children were less likely to be adult-
like with respect to the use of linguistic devices in relational encodings for objects configured on both 
axes.    
 Therefore, for the lateral axis it is possible to think that the visual modality had a facilitating 
effect on encoding spatial relations. TİD-acquiring children not only used classifier predicates as often 
as adults did, but also the relational lexemes LEFT and RIGHT were used equally often. So, considering 
the adult-like use of relational lexemes, TİD-acquiring deaf children learn to express "left-right" much 
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earlier than their age-matched peers acquiring Turkish. This might be related to the body-anchored 
nature of these relational lexemes in TİD – in contrast to arbitrary form-meaning mappings as in 
Turkish. Previous studies have shown that speaking children initially use the labels "left-right" to refer 
to their own left and right hands/legs. At later stages, they start using them to refer to "left-right" of 
other people, objects, and then they use them in a relational sense and to refer to relative locations 
(Piaget & Inhelder, 1971; Piaget, 1972; Roberts & Aman, 1993). Thus, children acquiring a spoken 
language also start learning these terms by referring to their own body, but need to abstract away from 
referring to their own body to be able to use them in relational sense (i.e., to refer to the spatial 
relations between the entities). In a recent study, Li et al. (under review) found evidence that children 
can learn the labels for "left-right" when these terms are body-anchored. Thus, for sign language 
acquiring children, referring to their own body in TİD relational lexemes for "left-right" might be a 
facilitating factor in learning these spatial relations.    
However, in the encodings for the spatial relation between objects located on the sagittal axis, 
signing children were not adult-like: They used classifier constructions and relational lexemes less 
frequently than their adults. Considering the fact that the relational lexemes for "front-behind" are also 
body-anchored in TİD, it is surprising not to see a similar facilitating effect of modality in their 
acquisition by signing children. One might think that this facilitating effect may be hindered by 
another factor that characterizes adult encodings of spatial relationships on the sagittal axis. This 
factor might be related to the adults' use of double linguistic devices in their relational encodings in 
the same picture description – unlike signing children who almost always used a single linguistic form 
(analogue or categorical construction). The reason for adults' choice of double linguistic devices 
might be related to the issue of viewpoint encoding, which will be discussed below. 
In Turkish, unlike in TİD, learning to use spatial nouns "left-right" for objects configured on 
the lateral axis has been found to be challenging for both age groups. Turkish children in both age 
groups instead used the general spatial noun ("yan - side"), which does not encode a viewpoint more 
than the adults. This suggests that Turkish speaking children, even between 7-10 years of age, have 
not achieved adult-like use of these terms to refer to these types of spatial relations between entities. 
This would be in line with the previously reported late mastery of these terms by speaking children. 
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However, the reason for children’s lack of specification of these relations might be linked to the fact 
that the target pictures where "left-right" type of spatial relations are shown lacked contrasts that show 
an opposite spatial relation (e.g., left versus right) due to post hoc decisions concerning the choice of 
our picture sets where left-right contrasts (unlike for "front versus behind") were not balanced (as 
explained in section 5.3.3). Thus, unlike adults, children might not have felt the pragmatic need to 
specify the left and right relation – finding it sufficient to express only the sideness of the relations. 
Further research with stimulus pictures with such contrasts are needed to tease apart these two 
possibilities.  
However, Turkish-acquiring older children (but not younger children) were adult-like in 
encoding relations on a sagittal axis. These findings are consistent with the previous literature that 
suggests a late mastery for "left-right" (Piaget & Inhelder, 1971; Benton, 1959; Harris, 1972; 
Corballis & Beale, 1976; Shepard & Hurwitz, 1984; Johnston & Slobin, 1979; Choi & Bowerman, 
1991). Since "front-behind" distinctions are usually identifiable by distinct perceptual features, but 
"left-right" distinctions are often more difficult to identify due to the bilateral symmetry of many 
objects (Shepard & Hurwitz, 1984), Turkish-acquiring children may have difficulty in learning to use 
these terms in their locative expressions.   
Further understanding of the effects of modality in this domain requires an analysis of the use 
of co-speech gestures in such spatial descriptions by speakers – especially for the cases in Turkish 
where no viewpoint was encoded in speech (i.e., "yan - side"). Although not reported in the current 
dissertation, an analysis of the use of co-speech gestures where speakers used one hand to represent 
the location of the Figure and the other hand to represent the location of the Ground (similar to 
simultaneous classifier constructions) in descriptions employing a viewpoint-free general relational 
term "yan - side" revealed the following pattern: Younger children did not use their hands while they 
were speaking (i.e., they did not use gestures to depict the spatial configuration shown in the pictures). 
Interestingly, older children showed a tendency to use co-speech gestures more frequently than adults 
and younger children, although the difference did not reach a significant level (Sümer et al., 2014). 
Thus, the facilitating effect of the visual-spatial modality might be present not only in sign languages, 
but also in spoken languages through the use of co-speech gestures to encode viewpoint-dependent 
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spatial relations (Goldin-Meadow, 2003; 2004; 2010; Goldin-Meadow & Alibali, 2013). Even though 
cognitive development can be a strong driver in determining the acquisition of certain concepts in 
language (Piaget & Inhelder, 1971; Johnston, 1985; E. Clark, 2004), the development of spatial 
language can be modulated by modality of expression, as seen, for example, in TİD-acquiring 
children who used categorical, relational lexemes forms such as "left-right" earlier than Turkish-
acquiring children.    
 
iii) Viewpoint38 
TİD adult signers' choice of viewpoint varied depending on the axis: They mostly adopted signer 
viewpoint in their relational encodings for the objects located on the lateral axis, but addressee 
viewpoint for the sagittal axis. A similar pattern was also reported for ASL signers by Emmorey 
(1996). Then, the following question comes to mind: Why do adult signers employ different 
"viewpoints" to encode a spatial relation between the Figure and the Ground located on the lateral 
versus sagittal axis?  
The answer to this question might be related to the use of double linguistic devices in 
describing the locations of objects placed on the sagittal axis – even though more controlled 
elicitations might be needed to support this claim. In these encodings, adult signers mostly use a 
categorical construction (e.g., relational lexeme) before or after an analogue construction (e.g., 
classifier predicate). It is possible that employing a relational lexeme meaning "front-behind" that 
makes direct use of the signer’s body coordinates influences how signers place classifier predicates 
for the Figure and the Ground in the signing space. In other words, the semantics of the relational 
lexemes may interfere with or shape the use of signing space in the classifier constructions.  
In Figure 5.13 below, I try to schematize this interaction. When double linguistic devices are 
used in a relational encoding, the location of classifier predicates in the signing space parallels the 
spatial anchoring of the relational lexemes "front" and "behind" on the signer's body. It seems that due 
to the spatial semantics of the "front" and "behind" lexemes, the signing space closer to the signer 
                                                            
38 The points raised in the discussion on viewpoint are the result of extensive and inspiring discussions with Dr. 
Pamela Perniss, in particular.   
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maps onto the "behind" space, while space further from the signer maps to the "front" space in placing 
the analogue constructions. 
 
 
 
     
                                       
  
 
 
 
Figure 5.13: A schematic illustration of the spatial transposition of relational lexemes "front" and 
"behind" onto signing space to the localization of classifier predicates in TİD adult system.     
 
In the following example (18), an adult TİD signer is describing the picture that shows a ball (i.e., 
Figure) in front of a bowl (i.e., Ground). After introducing the Ground by its lexical sign in the 1st 
still, she holds it in the signing space (thus localizing the Ground by direct lexical sign placement) and 
uses the relational lexeme for "front" in the 2nd still. Finally, she localizes the Figure with its lexical 
sign with respect to the previously localized Ground object. In her analogue construction, she uses the 
front area as indicated in Figure 5.13 above to encode the location of the Figure with respect to the 
Ground.   
 
         
  
 
behind front 
  
behind front 
  
 
Relational lexemes Classifier constructions 
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(18)    
LH:                BOWLloc                       --------------------------- HOLD ----------------------------   
RH:             BOWLloc                                           FRONT                                             BALLloc 
 "There is a bowl here. There is a ball in front of the bowl." 
 
Similarly in (19) below, the location of the Figure (i.e., cup) is being expressed by two linguistic 
devices (i.e., relational lexeme followed by an analogue construction). After introducing and 
localizing the Ground (i.e., box) by its lexical sign (1st still), the signer uses the TİD relational lexeme 
"behind", in whose form the back of the body is indicated (2nd still). Then, she also localizes the 
lexical sign for the Figure with respect to the Ground in an analogue construction (3rd still). Note that 
the space that she uses to localize the Figure with respect to the Ground in the analogue construction 
corresponds to the "behind" area shown in the Figure 5.13.  
   
          
 
 
 
1 2 3 
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(19)     
LH:                  BOXloc                                  ------------------------ HOLD --------------------------- 
RH:                  BOXloc                                              BEHIND                                        CUPloc 
 "There is a box. There is a cup behind it." 
 
A closer look at the analogue construction in the last still of (18) reveals that the classifier for the ball 
is located behind (further from the body) the classifier for the bowl in the signing space, thus from the 
signer’s viewpoint, the ball is behind the bowl – unlike how it is seen by the signer in the target 
picture. However, from the viewpoint of her addressee, the classifier for the ball is located in front of 
the classifier for the bowl, thus matching the spatial relation in the target picture. Similarly, the signer 
in (19) does not match the locations of the lexical signs for the box and the cup in signing space as she 
sees them in the picture. Thus, it seems as if these signers are describing the picture from the 
viewpoint of their addressees in terms of the use of space in their classifier constructions. However, 
based on the use of both relational lexemes and classifier constructions in these descriptions, I would 
suggest that their use of analogue forms does not actually reflect viewpoint encoding at all. Rather, 
the organization of the signing space in their analogue constructions is affected by the semantics of 
the relational lexemes for "front" and "behind". 
This claim can be further supported by considering the "viewpoint" choices exhibited in 
descriptions that use classifier predicates with or without relational lexemes. Out of 58 relational 
encodings for the sagittal axis, 27 of them (.47) include the use of a classifier construction and a 
relational lexeme "front" or "behind" (i.e., double linguistic devices); 28 (.48) include the use of a 
classifier construction only; and 3 (.05) include the use of a relational lexeme "front" or "behind" 
only. In 27 relational encodings with double linguistic devices, 24 of them (.89) are from the so-called 
1 2 3 
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"addressee viewpoint", and 3 (.11) from "signer viewpoint". When signers used a classifier 
construction only (N=28 cases), their use of "signer viewpoint" increases (N=11 cases (.39)), although 
there is still a higher preference of "addressee viewpoint" (N=17 cases (.61)).       
In (20) and (21) below, two TİD signers are describing the same stimulus picture in which 
there is a pen located with respect to a paper on the sagittal axis. Both signers are describing this 
spatial configuration with a classifier construction only (i.e., without using a relational lexeme), but 
from different viewpoints. The higher use of "signer viewpoint" in relational encodings with classifier 
constructions only (.39) when compared to the ones with double linguistic devices (.11) indicates an 
influence of the (non)-use of relational lexemes with classifier constructions on the choice of 
viewpoint in TİD spatial descriptions. However, there is still a higher use of "addressee viewpoint" 
relational encodings even with classifier constructions only (.61) (when compared to the use of 
"signer viewpoint" (.39) within similar encodings). This can be interpreted in two ways: There might 
still be influence from the semantics of the relational lexemes (also the use of intrinsic features of the 
body) even when these relational lexemes are not used in the relational encoding at all. Thus, signers 
might be reflecting such an influence in their relational encodings – rather than merely visually 
mapping their hands in a way they correspond to the locations of the entities as shown in the picture. 
It is also possible that TİD signers express a viewpoint ("signer" versus "addressee") when they used 
classifier constructions only (when not using a relational lexeme), but their encodings might be 
influenced by the semantics of these relational lexemes when they use both a classifier construction 
and a relational lexeme. 
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(20)             
LH:                                                      CL(flat)loc            ---------------- HOLD ------------------- 
RH:        PAPER                                                                 PEN                   CL(long)loc 
 "There is a paper. The paper is here. There is a pen. The pen is in front of the paper [from signer 
viewpoint]." 
 
(21)     
LH:          PAPER                             CL(flat)loc             ---------------- HOLD ------------------- 
RH:                                                                                      PEN                    CL(long)loc 
 "There is a paper. The paper is here. There is a pen. The pen is in front of the paper [from addressee 
viewpoint]." 
 
In encoding spatial relations for objects located on the lateral axis, adult signers, first of all, do not use 
double linguistic devices as frequently as for object relations on the sagittal axis. In terms of the 
semantics of the relational lexemes for "left" and "right", the left side of the body corresponds to the 
left side of the signing space and the right side of the body to the right side of the signing space in 
addition to the real spatial configuration space. Thus, in the case of relational encodings for the lateral 
axis, the semantics of the relational lexemes "left" and "right" do not interfere with the use of space in 
the analogue constructions. 
Due to the fact that TİD-acquiring children mainly use a single form in their relational 
encodings for the sagittal axis, they did not reach the adult patterns in this domain. Thus, the location 
of the Figure with respect to the Ground ends up being differently organized in signing space in 
1 4 3 2 
1 2 3 4 
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analogue constructions produced by children compared to those produced by adults. In their 
descriptions for both axes, children prefer to encode the spatial configuration how they see it. It is 
possible that these children might be doing more of a visual mapping rather than an abstract semantic 
encoding. If this is indeed the case, this would then indicate a hindering influence of modality in sign 
language acquisition in the domain of viewpoint-dependent spatial relations.  
 
iv) Simultaneous expression of Figure and Ground in analogue constructions 
Simultaneous expression of Ground and Figure objects in classifier constructions has been suggested 
to be an area of challenge for sign language-acquiring children, especially due to the articulatory 
difficulties of simultaneously combining two classifiers and to the morphological complexity inherent 
to these forms (e.g., Newport & Supalla, 1980; Supalla, 1982; Slobin et al., 2003; Tang et al., 2007). 
However, in this study, deaf children acquiring TİD in both age groups were able to express Figure 
and Ground simultaneously in analogue constructions in their relational encodings as frequently as 
adults. Thus, learning simultaneous analogue constructions, at least for viewpoint-dependent static 
locations, did not seem to pose any problems for TİD-acquiring children. Moreover, "SimCon" was 
found to be the most preferred type of simultaneity across all age groups. A similar finding for 
preference of SimCon over SimSim in encoding viewpoint-dependent relations was also reported in 
another study by Perniss (2007), in which she asked adult DGS signers to describe two objects 
configured on either the lateral or sagittal axis.  
 
5.7 Conclusion 
This chapter provides a first account of developmental patterns in encoding static viewpoint-
dependent spatial relations in deaf children acquiring TİD. It is also the first study in which the 
acquisition of these spatial relations in a sign language is directly compared to adult patterns and to 
age-matched hearing children acquiring a spoken language (i.e., Turkish). It also provided extensive 
qualitative and quantitative analyses of linguistic devices available in both languages. As in Chapter 4 
for topological spatial relations, the present study took varying levels of iconicity of linguistic devices 
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to encode viewpoint-dependent spatial relations in TİD into account, and factored it into the 
investigation of the developmental trajectory for signing children while learning to express these 
spatial relations. Finally, it examined the use of analogue constructions and relational lexemes within 
the same description of a spatial configuration, and its consequences for the use of signing space in 
analogue constructions. Given the previous lack of linguistic/usage analysis of adult forms in 
encoding view-point dependent relations in TİD, it also offered an analysis of how relational lexemes 
influence the use of space in classifier constructions while locating hands representing relative 
positions of the entities in signing space for each axis type (i.e., lateral versus sagittal). I believe such 
an analysis has also not been conducted for other sign languages due to lack of interest in relational 
lexemes in encoding such relations or their infrequent usage in other sign languages. More 
comparative research is needed in this regard. 
In sum, the results of the current study show a neutral effect on learning to express Figure and 
Ground and the spatial relation between the two while encoding viewpoint-dependent spatial 
relations. Furthermore, even the younger age group of signing children was found to exhibit adult 
patterns in the simultaneous expression of Figure and Ground in encoding these spatial relations in 
analogue constructions.  
However, when it comes to using adult-like linguistic devices to express spatial relations for a 
certain axis and from a viewpoint also preferred by adults, facilitating and hindering modality effects 
have been found: Learning to use certain linguistic devices (i.e., relational lexemes) to express 
viewpoint-dependent spatial relations for the lateral axis (i.e., the left-right axis) in TİD might be 
facilitated by being able to directly map these lexemes onto the coordinates of the body. However, 
this advantage may manifest itself in production rather than in comprehension, especially considering 
the results of previous studies that showed that sign language acquiring children have difficulty and 
lag behind their speaking peers in understanding viewpoint-dependent spatial relations (Martin & 
Sera, 2006). However, in encoding spatial relations between objects placed on the sagittal axis for 
which adult signers use double linguistic devices, and expressing these spatial relations from so-called 
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"addressee viewpoint", the visual-spatial modality seems to hinder acquisition, especially due to 
having to learn to map the semantics of the body-anchored lexemes onto the signing space.   
 Thus, the visual-spatial modality seems to differentially influence the acquisition of different 
types of viewpoint-dependent spatial relations. There seems to be a combination of facilitating (i.e., 
linguistic devices to encode a spatial relation for the lateral axis), hindering (i.e., linguistic devices to 
encode a spatial relation for the sagittal axis; viewpoint choice for the sagittal axis), and neutral (i.e., 
Figure or Ground omission; encoding a spatial relation) effects of modality in learning to encode 
viewpoint-dependent spatial relations. Simultaneous expressions do not seem to pose a difficulty for 
signing children from 4-5 years of age onwards.  
In the next chapter, I will test the effects of the modality in encoding motion events, the part 
of the spatial domain in which most previous research with signing and speaking children has been 
conducted. Compared to  Chapters 4 and 5, the focus of analysis will be somewhat limited, that is, it 
will concentrate on Figure and Ground expressions and simultaneity in the expression of Figure and 
Ground – the areas where I found most discrepancy between results of locative descriptions and what 
is reported in previous research with regard to acquisition of spatial language. 
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Stimulus pictures used to elicit expressions of viewpoint-dependent spatial relations 
_________________________________________________________________________ 
           
Appendix 5.1 
 
The stimulus set for the current study comprises 12 sets of picture. Each set is a four-picture array in 
which one of the pictures is the target one as indicated by the red frame. Depending on the type of 
target spatial relation, the pictures are presented in two groups below; i) pictures showing the Figure 
and the Ground located on the lateral axis (left-right) and ii) pictures showing the Figure and the 
Ground located on the sagittal axis (front-behind). These pictures have been adapted from pictures 
originally developed by Dr. Jennie Pyers.  
 
i) Pictures that show objects located on the lateral axis: 
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ii) Pictures that show objects located on the sagittal axis: 
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CHAPTER 6 
Learning to Encode Motion Events in TİD and Turkish 
             
 
6.1 Introduction 
 
This chapter focuses on the domain of motion events (e.g., the man walked up the stairs), a domain 
studied more frequently in language acquisition both from a crosslinguistic perspective by children 
learning spoken languages and by children learning sign languages as mentioned in previous chapters. 
One aspect of motion event expression consistently reported in sign language research has been the 
children’s tendency to omit Grounds and the difficulty that they experience in producing simultaneous 
classifier constructions – sometimes not mastering correct production until 10-13 years according to 
various reports (Newport & Supalla, 1980; Supalla, 1982; Slobin et al., 2003; Engberg-Pedersen, 
2003; Tang et al., 2007; Morgan et al., 2008). This has been attributed to a hindering effect of 
modality due to the morphological and/or articulatory difficulties associated with expressing 
simultaneous components of a motion event. Some difficulties in expressing Grounds have also been 
mentioned with regard to children learning different spoken languages, with mastery also taking up to 
10 years of age (Hickmann, 2003). However, in making claims about late mastery of spatial language, 
sign language acquisition research has not taken the findings from spoken language literature into 
account or has not provided direct comparisons between sign and spoken language acquisition in this 
domain. These are also the two domains (i.e., Figure/Ground expressions and simultaneity) that I have 
not seen signing children to have difficulty within the analyses presented in previous chapters. The 
present findings, then, seem to contradict previous research. Thus, this chapter will focus on how 
signing and speaking children express Figure and Ground components while describing motion events 
in TİD and Turkish compared to their adult patterns.   
Before continuing with the relevant previous acquisition literature on spoken and sign 
languages, I will briefly introduce the notion of a motion event and its semantic components as well 
as how these components are linguistically represented in spoken and sign languages in general. Even 
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though this information has been provided briefly in Chapter 2, I would like to elaborate a bit more 
especially for sign language, since the literature has used different terminology and focused on 
different aspects of motion predicates in ways that can sometimes be confusing.       
According to Talmy (1985), a motion event has four main internal semantic components: 
Figure, Ground, Path and Motion39 as shown in (1a) below: 
 
(1a) The man   moved   down   the hill. 
        Figure     Motion   Path    Ground 
 
In this event description, the Figure is the object that moves. The Motion refers to the movement of 
the Figure. The Ground is the reference object with regard to which the Figure moves. Path represents 
the trajectory followed by the Figure with respect to the Ground. In addition to these internal 
components, there can also be Manner (1b) or Cause40 (1c) of Motion. Manner refers to the specific 
way the Figure moves, and Cause is the event that makes the Figure move. Please note that the motion 
events investigated in the present study include all of these components, but Cause.   
 
(1b) The man          rolled                  down      the hill.  
        Figure     Motion+Manner          Path      Ground 
 
(1c) The man          rolled             the ball     down    the hill. 
         Agent      Motion+Cause       Figure      Path     Ground 
 
Signers encode different components of a motion event (i.e., Motion, Figure, Ground, Path, Manner) 
by using their body articulators (e.g., hands) and signing space, which allows them to exploit the 
iconic and spatial affordances of the visual-spatial modality. In doing so, they mostly use classifier 
                                                            
39 I would like to remind readers that motion with a lower case "m" refers to a type of spatial event (i.e., motion 
event) whereas Motion with a capitalized "M" refers to a component of a motion event. 
40 The Motion encodings with Cause are transitive in nature: The verb (i.e., roll) is related to at least two 
elements whose semantic roles are characteristically those of an agent (i.e., the man) and a patient/Figure (i.e., 
ball). The verb of intransitive motion events, on the other hand, has one argument only (e.g., the man rolled 
down the hill). In the current dissertation, I will focus on the expression of the intransitive motion events only. 
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predicates that express the Path, sometimes combined with Manner of Motion,41 of a referent (e.g., 
Supalla, 1982; Engberg-Pedersen, 1993; Zwitserlood, 2003; Tang et al., 2007).42 These linguistic 
devices can be considered as multi-morphemic structures that consist of discrete morphemes for 
Manner and/or Path of Motion, and classifiers for Figure and Ground, combined simultaneously in a 
classifier predicate (Supalla, 1982). These morphemes have visually-motivated relations to their 
meanings – unlike in spoken languages (Talmy, 2003), and sign languages seem to be quite 
homogenous in such visual motivation (Aronoff et al., 2003). However, not all researchers agree that 
all expressions of all components of a motion event are morphemic. According to Taub & Galvan 
(2001), DeMatteo (1977), Liddell (2003), and Schembri, Jones, & Burnham (2005), Path and Manner 
components in a motion event and the locations of Figure and Ground in signing space can be 
considered to be more iconic and analogue aspects of classifier predicates than the accounts where 
these components are claimed to be categorical, discrete, or morphological (Supalla, 1982). 
In any account, motion event expressions differ from similar expressions in spoken languages 
due to the visual modality allowing simultaneous encoding of several motion event components and 
to the iconic and analogue correspondences between the form and the events they represent. In (1d) 
below, a TİD signer encodes the Figure (i.e., man) with a classifier, expressed by index and middle 
fingers, that incorporates Manner (i.e., rolling) and Path (i.e., down) information (3rd still, right hand), 
while the other hand represents the Ground (i.e., hill) localized in the signing space (3rd still, left 
hand).  
 
        
                                                            
41 Note that encoding Manner of Motion in a classifier predicate by simultaneously expressing a referent’s Path 
is not necessary, and sometimes not even possible. Instead, sometimes Manner is encoded by a separate verb 
(Supalla 1982  for ASL; Slobin & Hoiting 1994 and Zwitserlood 2003 for NGT; Kita, Senghas & Özyürek 2004 
for NSL, and Perniss 2007 for DGS). 
42 As has been reported for NGT (Zwitserlood 2003), and as I will show in section 6.4.1, it is also possible to 
encode a motion event without a classifier predicate, e.g. with a lexical verb. In that case, the verb does not 
incorporate Figure information.   
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(1d)     TİD 
LH:            HILLloc                   -------------------- HOLD -------------------- 
RH:              HILL loc                                  MAN                      CL(man)roll_down 
"There is a hill. There is a man. He is rolling down the hill." 
 
This is quite different in spoken languages where expression of these different components is always 
distributed over one or more sentences and form-meaning mappings are arbitrary as exemplified in 
(1a, b, c) above for English. As explained in Chapter 2 (2.3.1), spoken languages exhibit different 
lexicalization patterns in encoding semantic elements of a motion event: In satellite-framed languages 
such as English, Manner and Motion are typically encoded in the main verb, while Path appears in a 
particle outside the main verb (2a) whereas in verb-framed languages such as Turkish, the main verb 
usually encodes Path and Motion, while Manner is optionally expressed with gerunds, adverbs or 
subordinate clauses (i.e., outside the main verb) (2b).  
 
(2a) The rock           rolled          down      the hill. English 
         Figure     Motion+Manner   Path      Ground 
 
(2b)  Kaya      yuvarlan+arak      tepe+den            düş+tü.43 Turkish 
         Rock         roll+GER            hill+ABL           fall+PAST 
         Figure        Manner              Ground         Motion+Path     
  "The rock fell from the hill [rolling]" (Talmy, 1985; 1991; Özçalışkan & Slobin, 1999). 
  
In some languages, different types of Grounds can be marked with case markers depending on their 
relation to Path (e.g., for Turkish ablative case marker "-den/-dan" if Ground is a Source, dative case 
marker "-a/-e" if Ground is a Goal, and a general locative case marker "-da/-de" if Ground is a 
                                                            
43 More information on how motion events are linguistically encoded in Turkish, based on the data of the 
present study, will be provided in (6.4).    
1 3 2 
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Surface). In other languages, these different Ground types are indicated by prepositions (e.g., "from", 
"to" and "at" in English, respectively) 
In the following section (6.2), previous studies on how children learn to encode motion events 
in sign and spoken languages are reviewed. Next, information on the stimulus materials, data coding 
and the analysis in the present study is provided in section (6.3). I then describe the patterns that 
emerged in the motion event descriptions of TİD signers and Turkish speakers in section (6.4).  
Quantitative analyses of the frequencies of these patterns in the child and the adult data in both 
languages are provided in section (6.5). I summarize the main findings and discuss the results in 
relation to previous studies with signing and speaking children in section (6.6). The conclusions are 
given in section (6.7). 
 
6.2 Learning to encode motion events  
Previous literature on learning to encode motion events is reviewed separately for spoken (6.2.1) and 
sign languages (6.2.2).  
 
6.2.1 Learning to encode motion events in spoken languages 
There is a substantial body of research on how speaking children learn to encode motion events, and 
most of them focus on the acquisition of Path and Manner components since spoken languages differ 
in terms of their lexicalization patterns in how these components are encoded (i.e., satellite-framed 
versus verb-framed languages) (e.g., Allen et al., 2007 for Japanese; Choi & Bowerman, 1991 for 
Korean; Gullberg et al., 2008; Hickmann et al., 2009 for French; Hohenstein, 2013; McNeill, 2000 for 
Spanish; Papafragou et al., 2002, 2006, 2008 for Greek; Özçalışkan, 2005; 2007; 2009; Özçalışkan & 
Slobin, 1999, 2000a for Turkish). These studies provide overwhelming evidence showing that 
children display language-specific patterns in their speech about encoding Path and/or Manner at a 
very young age (at around 3 years) and that Path expressions (e.g., "up", "down") appear in children’s 
earliest expressions.     
 The early attunement to language-specific patterns observed in the acquisition of Path and/or 
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Manner encoding has not been observed for encoding Figure and Ground in motion event narrations, 
however. Hickmann (2003) examined this issue by comparing the picture story narrations of adults 
and children (4 to 10 years old) in four different spoken languages (English, French, German, 
Mandarin Chinese), and she found a strikingly similar developmental progression where children 
showed a tendency for omitting Grounds in their narratives, and that learning to express both Figure 
and Ground in an adult-like way is apparently late aspect of language development, and is not 
mastered until 10 years of age.  
Further evidence for a difficulty with Grounds also comes from a processing study done with 
infants. Göksun et al. (2009) found that English-reared infants (7-14 months) notice Figures earlier 
than Grounds in events where a Figure is moving towards a Ground (11 months for Figures and 14 
months for Grounds). Also, Ground discrimination was earlier in static events (8 months) than in a 
motion event (14 months). This suggests that Grounds are better noticed in the absence of Motion, 
and that the movement of a Figure object diminishes attention to other aspects of a motion event (i.e., 
the Ground object). 
These studies in general suggest that learning to encode Ground in motion event narration is a 
late aspect of language acquisition, and children, regardless of the language they acquire, seem to 
have difficulty in expressing this component while narrating motion events.    
 
6.2.2 Learning to encode motion events in sign languages 
Although the particular interest of the present study is to investigate whether Figure and/or Ground 
are expressed in motion event descriptions, and if so, whether this expression is simultaneous or not, I 
will also briefly mention the findings on the acquisition of other semantic components such as Path 
and Manner, as was done for the acquisition literature for spoken languages presented above. 
A number of studies that focus on the acquisition of various aspects of classifier predicates in 
motion event narrations in sign languages report that signing children do not acquire these 
constructions in an analogue or holistic fashion – despite the visual resemblance between their 
linguistic forms and the real motion event (Newport & Supalla, 1980; Newport, 1981; Supalla, 1982; 
Newport & Meier, 1985). For sign languages (in particular ASL), there are some indications that 
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signing children learn to express different components of a motion event at different ages (Supalla, 
1982).  
Newport & Supalla (1980) and Newport (1981), investigating the acquisition of some 
movement morphemes in three ASL-acquiring children between the ages of 3;6 and 5;11, report that 
the youngest child (age 3;6) in their study was able to produce simple Path movements (e.g., linear, 
arc). These early productions did not convey information about the Manner component. However, a 
few months later, a small proportion of the productions conveyed Path and Manner information, but 
these were articulated sequentially rather than simultaneously (Newport, 1981).  
Expression of Figure in motion event descriptions was found to appear earlier than the 
expression of Ground (Newport & Supalla, 1980; Supalla, 1982; Morgan et al., 2008). Supalla (1982) 
found some expression of Grounds in motion event descriptions of a 3;6-year-old ASL-acquiring 
child, but these were very infrequent. Morgan et al. (2008) also reports that a BSL-acquiring child 
between 2;0 and 2;6 had a tendency to refer to real objects around him as Grounds while describing 
motion events rather than using lexical signs or classifier predicates to refer to Grounds. The omission 
of Grounds was also reported for older signing children by Slobin et al. (2003) for ASL-acquiring 
children (between 5-12 ages), Tang et al. (2007) for HKSL-acquiring children (about age 12), and by 
Engberg-Pedersen (2003) for DSL-acquiring children (about 13 years).            
The fact that signing children tended to omit the Ground in their classifier constructions was 
interpreted as "non-adult like", non-simultaneous representation of Figure and Ground in motion 
event descriptions. Simultaneous representation of these two components has been considered to be a 
source of either morphological or articulatory difficulty for signing children (Supalla, 1982; Engberg-
Pedersen, 2003; Slobin et al., 2003; Morgan et al., 2008; Tang et al., 2007). In these studies, however, 
it is unclear whether children do not mention Ground at all in their narrations, or whether it is 
mentioned in another way than in a classifier predicate (e.g., with a lexical sign only). Thus, it 
remains unclear to what extent signing children leave the Ground unexpressed in motion event 
narrations.  
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6.3 The present study 
6.3.1 Motivation 
The main purpose of the present study is to track the developmental patterns of encoding Figure and 
Ground in the domain of motion events in a sign (i.e., TİD) and a spoken (i.e., Turkish) language. In 
Chapters 4 and 5, I have shown that there was no strong tendency to omit Ground compared to Figure 
in children compared to adults for signing or speaking children. Furthermore, when both were 
expressed, encoding them in simultaneous analogue constructions (both SimSim and SimCon) did not 
pose a serious challenge for TİD-signing children in terms of being adult-like even at the youngest 
ages I tested. I have argued that this might be due the fact that the focus was only on location events 
(i.e., location events can be simpler than motion events in terms of the number components of the 
events considered) or to the fact that my stimuli did not involve long narrations but expressions of 
simple events. Therefore, I, here, focus on whether children and adults encode Figure and/or Ground 
in their motion event descriptions, and if so, whether these components are represented 
simultaneously or not, to see whether motion poses a specific difficulty that is not visible in locative 
constructions. It is important to note here that to make the stimuli as similar as possible to the locative 
stimuli, they were kept as short vignettes – unlike longer stimuli such as the Frog Story or the Horse 
Story used in previous research (e.g., Engberg-Pedersen, 2003; Hickmann, 2003). Thus, the 
differences that might arise between the present study and the previous research could still be 
attributed to the differences in discourse complexity required by different types of stimuli.  
I have also mentioned that in most of the previous studies with sign language acquiring 
children, comparisons with adult patterns were missing (Newport & Supalla, 1980; Newport, 1981; 
Supalla, 1982; Slobin et al., 2003; Morgan et al., 2008), or have been carried out with few adult 
signers (Tang et al., 2007 and Engberg-Pedersen, 2003, which included 2 and 4 adult signers, 
respectively). It was generally assumed that the adult pattern is to use simultaneous classifier 
constructions. However, recent research shows that simultaneity is not obligatory in adult signing and 
can be sensitive to discourse organization (Özyürek et al., 2010; Perniss et al., in press). This study 
goes beyond previous research in directly comparing children to adults. Moreover, in the studies with 
signing children, it is not clear whether Figure and Ground are not mentioned at all or mentioned, but 
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without the use of classifier predicates. Finally, in reporting difficulties in Figure and Ground 
expression for sign language acquiring children, previous research has not taken into account similar 
patterns in Ground omissions reported for speaking children (Hickmann, 2003). 
Both qualitative and quantitative analyses were conducted on the expression of Figure and 
Ground components in motion event descriptions, taking the claims made in previous studies into 
account. Since the main purpose is to examine Figure/Ground encoding, no differentiation was made 
between different types of Motion encoding in terms of Path and/or Manner expression. In other 
words, as long as signers and speakers encoded Motion (with Path and Manner information, Path only 
information, or Manner only information), their descriptions were included as expressions of Motion 
component minimally in the present study.  
First of all, to be in line with previous studies and to be able to compare my findings against 
theirs directly, I examined Figure and/or Ground expression where signers and speakers also encoded 
Motion. Secondly, when signers expressed both Figure and Ground and also encoded Motion, I 
examined the (non)-simultaneity of Figure and Ground expression both qualitatively and 
quantitatively across the age groups. This two-fold analysis aims to overcome confusions  in previous 
research where it was not possible to differentiate between whether it was the mention of Figure and 
Ground at all that was missing in the narrations or their simultaneous expression in classifier 
constructions. 
Unlike in previous chapters of this dissertation, a detailed analysis of the linguistic devices 
used in TİD and Turkish was not conducted for the present chapter since the adult patterns needed 
more grammatical/linguistic analysis that could not be obtained with descriptions collected from only 
eight vignettes. Moreover, the analysis of how Path and Manner were expressed in the descriptions is 
also beyond the scope of this chapter. Thus, a fuller analysis of these aspects of motion event 
expressions in and across TİD and Turkish is still needed in future research. 
 
6.3.2 Hypotheses 
As in the previous chapters, three hypotheses are proposed about the effect of modality (visual-spatial 
versus auditory-vocal):         
184 
 
i) Facilitating effect of modality: Since the linguistic devices (i.e., simultaneous classifier 
constructions) that signers typically use to describe motion events carry a visual resemblance to 
these events, as explained in Chapter 2, such iconicity in form-meaning mappings will facilitate 
learning to encode motion events in a sign language.44 In this case, TİD-acquiring children will 
reach adult-patterns in how frequently they encode Figure and Ground earlier than Turkish-
acquiring children. 
ii) Hindering effect of modality: The challenges of learning how to coordinate the two hands that 
represent Figure and Ground, together with a classifier predicate that expresses Motion or 
learning how to combine the multiple elements that need to be simultaneously encoded in the 
morphology of such constructions may play a hindering role in learning to encode motion 
events in TİD. In this case, TİD-acquiring children will have difficulty in expressing Figure and 
Ground in a motion event in an adult-like way, and lag behind age-matched Turkish-acquiring 
children. 
iii) Neutral effect of modality: One might assume that the modality of language does not affect the 
course of development in learning to encode a motion event in TİD and Turkish beyond general 
principles of cognitive development and language-specific factors. If this is true, both signing 
and speaking children will become adult-like in expressing Figure and/or Ground at similar 
ages. Simultaneous expression in classifier constructions, a modality-specific aspect, might also 
not be acquired late. 
 
6.3.3 Stimulus materials 
The data for the current study were collected by eliciting descriptions of eight short vignettes that 
depict motion events where a Figure is changing its location with respect to a Ground, along a Path in 
a certain Manner. In these vignettes, Figures were either people (two animated, two real; a total of 
four vignettes) (Goldin-Meadow, Chee So, Özyürek, & Mylander, 2008) and geometric characters, 
                                                            
44 Lexical verbs, another type of linguistic device to express motion events as also explained in Chapter 2 
(2.3.2.1), generally carry less visual resemblance to the real motion event since they usually do not incorporate 
Figure and/or Ground information (e.g., the verb GO in example 8 from TİD in Chapter 2). The analysis of such 
linguistic devices is not in the scope of the present study.  
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which were all animated (two vignettes with tomato and two vignettes with triangle; a total of four 
vignettes) (Özyürek, Kita, & Allen, 2001).45 Grounds included trees (two vignettes), hills/slopes (four 
vignettes), triangle (two vignettes), tomato (two vignettes), a car (one vignette), and a girl (one 
vignette). Note that some of the vignettes have more than one Ground. For example, in Figure 6.1 
below, there are four possible Grounds, namely triangle, tree, slope/hill, and the top of the slope/hill. 
These Grounds can function as Goal (tree), the Surface (slope/hill), or the Source of Motion (triangle, 
top of the slope/hill). I did not differentiate between them, and when any of these Grounds were 
mentioned in the vignette description, it was analysed as having the Ground expressed. 
 
 
Figure 6.1: A still from a vignette that shows the tomato rolling from top of the hill (Source), away the 
triangle (Source), towards a tree (Goal) on a hill/slope (Surface), thus having four possible Grounds.  
 
The vignettes were between 3 and 15 seconds in duration. Four vignettes show people engaged in 
various motion events in which Path and Manner are combined. The other four vignettes contain 
geometric characters, namely a tomato and triangle.46 The vignettes with geometric characters show 
three movement events: An entry event, a target motion event, and a closing event. For example, the 
first still in Figure 6.2 below depicts a triangle entering the scene from the left and bumping into a 
tomato (i.e., the entry event). In the second still, the tomato rolls up the hill (i.e., the target motion 
event). In the third still, the tomato falls into the water and bobs up and down (i.e., the closing event). 
The other four vignettes show people engaged in a certain motion event, and do not have entry and/or 
                                                            
45 The difference between the vignettes with Figures as people and as geometric characters was not taken into 
consideration for the statistical analysis. 
46 Participants were free to choose their own names for the characters. I, here, refer to them as tomato and 
triangle. 
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closing events, which makes their descriptions less complex than the tomato and triangle events 
(Figure 6.3) (see Appendix 6.1 for stills from all vignettes used in the study).   
 
   
Figure 6.2: Stills from a vignette that shows three motion events.   
 
 
Figure 6.3: A still from a vignette that shows real people and that does not have an entry/closing 
event.  
 
6.3.4 Data coding and analysis 
There were a total of 441 motion event descriptions (236 from TİD signers and 205 from Turkish 
speakers) for the stimulus vignettes, which showed the Motion of a Figure with respect to a Ground. 
This number does not include cases where participants repeated the description to exclude 
uncontrollable variation. For each vignette description, all signs were transcribed with Turkish and 
English glosses on separate tiers for the left and right hand by two hearing researchers who have good 
knowledge of TİD. These annotations, done with ELAN (Wittenburg et al., 2006), were checked by a 
deaf TİD signer. The Turkish data were coded for each picture description by a Turkish speaking 
research assistant.  
For the vignettes with tomato and triangle, participants sometimes did not describe the target 
motion event, but rather described the entry and/or the closing events only (see Figure 6.2). Such 
1 2 3 
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cases were not included into the current analyses. When signers and speakers encoded the target 
motion event (for tomato and triangle vignettes), they occasionally introduced Figure and Ground(s) 
while describing the entry event, and did not introduce them again for the part with the target motion 
event. As long as participants mentioned Figure and Ground in the entry or target motion event, their 
descriptions were considered to include the mention of these components. For the simple vignettes 
with fictive and real human figures, all of the description was analysed (Figure 6.3). 
 As noted earlier, some vignettes have two or more Grounds (Figure 6.1), and some of them 
can function as Source, Surface or Goal of Motion. The current study does not differentiate between 
them, and all were coded and analysed as Ground. If there was more than one Ground, all Grounds 
were coded, but the number of Grounds expressed was not included into the relevant analysis.   
 In the following section (6.4), the patterns observed in the data from both languages as a 
result of qualitative analyses will be reported. These patterns are later analysed quantitatively for 
exploring the developmental patterns for each language, as will be presented in section (6.5).      
 
6.4 Qualitative findings 
This section presents the patterns that emerged in the motion event descriptions elicited from signers 
and speakers. Qualitative analyses were conducted in two areas: i) Expressing Figure and/or Ground 
in motion event descriptions where the Motion is encoded (6.4.1), and ii) types of simultaneous 
expression of Figure and Ground in classifier constructions when Figure and Ground are mentioned 
(TİD only) (6.4.2).  
 
6.4.1 Figure and/or Ground in motion event descriptions in TİD and Turkish 
The current analysis concerns vignette descriptions in which Motion is encoded. In these descriptions, 
Motion encoding can include both Path and Manner information (e.g., the man rolled down the hill), 
Path only information (e.g., the man moved down the hill), or Manner only information (e.g., the man 
rolled). These descriptions were examined in terms of whether participants expressed Figure and/or 
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Ground. In these descriptions, Figure and Ground could be expressed by lexical signs or in classifier 
predicates or both.  
The qualitative analysis revealed the following patterns: i) Figure omitted; ii) Ground omitted, 
iii) both Figure and Ground omitted, and iv) both Figure and Ground mentioned. 
 
i) Figure omitted 
In these cases, participants only mentioned the Ground, and did not express the Figure at all (i.e., 
either by a lexical sign or in a classifier predicate). For example, in (3a) below, a TİD signer is 
describing the vignette that shows a man walking up the stairs. While describing this vignette to her 
addressee, she refers to the stairs (1st and 2nd stills), and describes the Motion (i.e., walk) without 
referring to the Figure (i.e., man).47 Similarly, in (3b), the Turkish speaker, describing the same event, 
refers to the Ground (i.e., stairs), but does not convey information about the Figure (i.e., man).  
 
         
(3a)    
LH:           STONE   STEP   WALK 
RH:       STONE   STEP   WALK 
"There is a stone step. [Someone] walks." 
 
 
                                                            
47 The cases (as in 3a) have been referred to as predicates with body part classifiers by Supalla (1986) and verbs 
of manner of motion by Zwitserlood (2003). In the present study, these forms were considered to be lexical 
verbs since they lack Figure information, but more detailed analyses with a larger data set is necessary to be sure 
about the exact nature of these forms in TİD.     
1 2 3 
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(3b) Merdiven+ler+den      çık+tı. (female, adult) 
        Stair+PLU+ABL        ascend+PAST 
"[Someone] went up the stairs." 
 
ii) Ground omitted 
The motion event encodings in this group contain information about the Figure only, and do not refer 
to any Ground in any way (i.e. by lexical signs or in classifier predicates). An example is (4a) where a 
TİD signer describes the vignette in which a man is going up the stairs. He never mentions the Ground 
(i.e., the stairs) in his description. One might think that the slightly upward moving hand of the signer 
may be interpreted as "walking up stairs", thus implying Ground information incorporated in it. After 
checking with the deaf research assistant who is a TİD signer, such expressions were considered as 
Ground omission, because there is no explicit clue as to whether the Figure is moving on a Ground, 
away from a Ground, or towards a Ground.  
In (4b), an adult Turkish speaker describes another vignette with the tomato rolling down the 
hill/slope, where she does not mention any of the possible Grounds (i.e., the triangle, the hill/slope, or 
the tree). 
 
           
(4a)   
LH: 
RH:               MAN            CL(man)walk_up 
"There is a man. He is walking up." 
1 2 
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(4b)  Domates      düş+tü. (female, adult) 
          Tomato    fall+PAST 
     "The tomato fell down." 
 
iii) Omitting both Figure and Ground 
Sometimes, participants omitted both Figure and Ground in their encodings of motion events. Such 
descriptions were not observed in the data of adult signers and speakers, but mostly in the younger 
age group of children acquiring TİD (5a) and Turkish (5b). Please note that in (5a), the TİD signing 
child uses her index finger to show only Path of Motion without incorporating information about the 
Figure or the Ground. If she had been using index and middle fingers wiggling that depict someone 
walking, then her description would have been considered to include Figure information. 
 
          
(5a)    (8;2)   
LH: 
RH:     MOVE_UP_SLANTING 
"[Something] is slanting up." 
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(5b) Yuvarlan+dı. (boy, 6;6) 
         Roll+PAST 
"[Something] rolled." 
 
iv) Both Figure and Ground mentioned   
This category includes descriptions with Motion encodings where TİD signers and Turkish speakers 
expressed both Figure and Ground in classifier predicates or by lexical signs as in (6a). In this 
description, an adult signer of TİD starts her description by introducing the Figure (i.e., triangle) with 
a lexical sign (1st still). Then, she mentions and immediately localizes the Ground (i.e., slope/hill) 
with a lexical sign (3rd still). While she holds the lexical sign for the slope/hill in the signing space 
(left hand, 4th still), she introduces and localizes another Ground (i.e., tomato) with respect to the 
hill/slope (right hand, 4th still) with a lexical sign for "ball". Then, she encodes the Motion of the 
Figure (i.e., triangle) in a classifier predicate (left hand, 5th still). Recall from section (6.3.4) that 
some stimuli contain several entities functioning as a Ground for the Motion of the Figure. When 
signers and speakers mentioned any of these by lexical signs or in classifier predicates, their 
descriptions were considered to contain the mention of a Ground. 
  
        
(6a)      
LH:       TRIANGLE            STONE                 SLOPE         ----- HOLD -----       CL(triangle)jump_up 
RH:       TRIANGLE            STONE                 SLOPE                   BALLloc           ------- HOLD -------  
"There is a triangle. There is a stone slope. The ball is here. The triangle is jumping up towards the 
ball." 
 
1 3 2 4 5 
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In Turkish, speakers use a case marker attached to the noun for the Ground to express the relation of 
the Ground to the main verb that encodes Motion. As shown in (6b) below, the dative marker ("-e/a" - 
to), which is attached to a noun for the Ground, indicates the Goal of Motion. Although not 
exemplified here, the noun for the Ground can be affixed with an ablative marker ("-den/dan" - from) 
that conveys Source information (e.g., tepe+den [hill+ABL] - from the hill) or a locative case marker 
("-de/da" - at) that conveys Surface information (e.g., tepe+de [hill+LOC] - at the hill) in Turkish. In 
(6b), the Turkish speaker mentioned only the tomato (i.e., Goal), but not the slope/hill (i.e., Surface). 
Since she indicated the entity towards which the Figure moves (i.e., the tomato), her narration was 
included in this category.      
 
(6b) Üçgen         domates+e        doğru    yukarı      çık+tı. (male, adult) 
       Triangle     tomato+DAT      towards     up     ascend+PAST 
          "The triangle went up to the tomato." 
 
6.4.2 Types of simultaneity in representing Figure and Ground (TİD only) 
In the current analysis, I examine the expression of both Figure and Ground in terms of simultaneous 
representation in TİD. Following previous studies which examined simultaneous expression of Figure 
and Ground in classifier constructions (e.g. Supalla 1982; Slobin et al., 2003; Engberg-Pedersen, 
2003; Tang et al., 2007), I focus on the cases where the Motion of the Figure is encoded in a classifier 
predicate – rather than in a lexical verb as in (3a).48 The descriptions where the Grounds were 
expressed by a lexical sign or in a classifier predicate were also included in the current analysis.  
As a result of the qualitative analyses, two major patterns in representing Figure and Ground 
were found: i) Simultaneous-Consecutive (SimCon) and ii) non-simultaneous (NonSim). These are 
explained below:  
 
i) Simultaneous-Consecutive (SimCon) expression of Figure and Ground:  In this type of 
simultaneity, signers introduced and localized the Ground in a classifier predicate or through a 
                                                            
48 See (8) in Chapter 2, for use of a lexical verb (i.e., GO) to describe the Motion of the Figure.   
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lexical sign placement, and then expressed the Motion of the Figure on the other hand in a 
classifier predicate. Below there is a schematized view of the SimCon type of simultaneity in 
motion event descriptions:49 
 
 
 
In (7a) below, a TİD signer is describing a girl who is walking to a car. After introducing the 
Ground (i.e., car) and localizing it in a classifier predicate (1st and 2nd stills, respectively), she 
introduces the Figure (i.e., the girl, 3rd still) and describes her walking towards the previously 
localized Ground classifier, which is held in the signing space (4th still). 
               
(7a)     
LH:             CAR                                 CL(flat)loc         -------------------- HOLD --------------------- 
RH:               CAR                                                                                  GIRL                         CL(girl)walk       
"There is a car. The car is here. There is a girl. She is walking towards the car." 
 
ii) Non-Simultaneous (NonSim) expression of Figure and Ground: In this type of expression, signers 
encoded the location of the Ground and the Motion of the Figure sequentially in the signing 
                                                            
49 In the schematic representations of different types of simultaneity given below, the parts indicated with 
brackets show how Figure and Ground are expressed. Note that introduction of Figure and Ground may be 
optional since signers sometimes prefer to localize them by their lexical signs immediately. So, they are 
indicated in the brackets to mark their optionality. 
1 2 3 4 
(Ground NP) [Localization of Ground]    -----------------hold---------------- 
                                                              (Figure NP) [Movement of Figure] 
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space. This is similar to the non-simultaneous representation of Figure and Ground in static 
locative events. Its structure is schematized as: 
 
 
  
 
In (7b) below, a TİD signer is describing the same vignette as shown in (7a). After introducing the 
Ground (i.e., car) and localizing it with a classifier predicate (1st and 2nd stills, respectively), the 
signer introduces the Figure (i.e., the girl, 3rd still) and describes her walking towards the 
previously localized Ground. As opposed to the signer in (7a), this signer does not hold the 
Ground in the signing space while describing the movement of the Figure.    
(7b)   
LH:               CAR                          CL(car)loc                       
RH:                 CAR                                                                     GIRL                  CL(girl)walk 
"There is a car. The car is here. There is a girl. She is walking towards the car." 
 
Sometimes, signers introduced the Ground by a lexical sign, but did not localize it. This is 
illustrated in (7c) below, where the same vignette is being described. The signer introduces both 
the Figure and the Ground. She does not localize the Ground at all, but just indicates the Motion 
of the Figure in a classifier predicate. Such cases of non-simultaneity were not observed in 
locative event expressions. Its schematic representation is given below:  
 
 
 
1 2 3 4 
(Ground NP) [Localization of Ground]     
                                                              (Figure NP) [Movement of Figure] 
[Ground NP] [Figure NP] [Movement of Figure] 
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 (7c)      
  LH:                 CAR                                               
         RH:              CAR                               GIRL                  CL(girl)walk 
         "There is a car. There is a girl. The girl is walking [somewhere]."   
 
The patterns reported in this section present a general picture of the data on describing motion events 
in TİD and Turkish. In the following section, I will present the results of quantitative analyses where I 
investigated these patterns in terms of frequency of occurrence in the child and adult data in order to 
reveal the developmental patterns in both languages.  
 
6.5 Quantitative findings 
In the current section, I first provide the results on the frequency of encoding Figure and/or Ground in 
section (6.5.1). Then, the results on two types of simultaneous expression of Figure and Ground (as 
emerged from the qualitative analysis) in the TİD data are presented in section (6.5.2). As in previous 
chapters, arcsine transformation was applied to all the data before the analysis, but the mean 
proportions and standard errors/deviations in graphs are reported from the untransformed data. 
Corrections in the degrees of freedom were also made whenever the sphericity assumption was 
violated for repeated-measures ANOVA analyses.50    
 
6.5.1 Frequency of encoding Figure and/or Ground in motion event descriptions in TİD and Turkish 
Subject-based mean proportions of vignette descriptions where Motion was encoded, and participants 
expressed both Figure and Ground, omitted either of them, or omitted both of them were calculated 
                                                            
50 In the present study, statistical analyses are by participants. In the future, statistical analyses by items should 
also be conducted.  
1 2 3 
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out of all vignette descriptions where the Motion was encoded as dependent measures. The effect of 
language, age and omission type were analysed in a 2 (Between subjects, Language: TİD, Turkish) by 
3 (Between subjects, Age: adults, older children, younger children) by 4 (Within subjects, Type of 
Figure-Ground expression: Both Figure and Ground expressed, Figure omitted, Ground omitted, Both 
Figure and Ground omitted) mixed ANOVA. The results yielded a main effect of age, F(2,54) = 8.98, 
p < .001, η2p = .25, and type of Figure-Ground expression,  F(1,72) = 242.05, p < .001, η
2
p = .82, but 
not for language, F(1,54) = 3.03, p = .09, η2p = .05. There was a 2-way interaction between type of 
Figure-Ground expression and age, F(3, 72) = 11.38, p < .001, η2p = .30, but not between age and 
language, F(2,54) = 1.12, p = .33, η2p = .04, and type of Figure-Ground expression and language, F(1, 
72) = 3.10, p = .07, η2p = .05.  There was no 3-way interaction, F(3,77) = 2.13, p = .11, η
2
p = .07.  
After finding an interaction between type of Figure-Ground expression and age, I conducted a 
one-way ANOVA which yielded main effects of age for Motion encodings with both Figure and 
Ground expressed, F(2,59) = 11.25, p < .001, Motion encodings with Ground omitted, F(2,59) = 
10.99, p < .001, and Motion encodings with both Figure and Ground omitted, F(2,59) = 7.15, p = 
.002. There was no effect of age for encodings with Figure omitted, F(2,59) = .48, p = .62. Post hoc 
analyses (Bonferroni) showed that younger signing children expressed both Figure and Ground less 
frequently than adults (p < .001) and older children (p = .009). Older children and adults were similar 
(p = .39) in their encoding of both Figure and Ground. Furthermore, younger signing children omitted 
Ground more frequently than adults (p < .001) and older children (p = .01). There was no such 
difference between older children and adults (p = .35). Finally, younger signing children omitted both 
Figure and Ground more frequently than adults (p = .004) and older children (p = .008). Older 
children were similar to adults (p = 1.00). The lack of main effect of language indicates that these 
patterns hold true for both languages (see Figure 6.4 for TİD and 6.5 for Turkish).  
Comparisons of each type of Figure-Ground expression in each age group across languages 
revealed that adults and children in both age groups produced Motion encodings with both Figure and 
Ground expressed more than all three other types (Figure omitted, Ground omitted, and both Figure 
and Ground omitted) (ps < .05). Also, adults and older children, regardless of their language, were 
found to omit Figure or Ground in similar amounts (ps > .05). This was not the case for the younger 
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age group of signing and speaking children, who omitted Ground more frequently than Figure (p < 
.05) – unlike adults and older children in both languages.   
  
 
Figure 6.4: Mean proportions and error bars (representing SE) of motion event descriptions where 
both Figure and Ground were expressed and omitted in addition to the descriptions where either of 
them was omitted in TİD. 
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Figure 6.5: Mean proportions and error bars (representing SE) of motion event descriptions where 
both Figure and Ground were expressed and omitted in addition to the descriptions where either of 
them was omitted in Turkish. 
 
To sum up, these results indicate that signing and speaking children become adult-like in how likely 
they are to encode both Figure and Ground in motion event descriptions at similar ages. Furthermore, 
signing children in both age groups omitted Ground (only Ground or both Figure and Ground) but not 
Figure in their motion event descriptions as frequently as their speaking peers.     
        
6.5.2 Frequency of different types of simultaneity in expressing Figure and Ground (TİD only) 
As mentioned in Chapter 2 (2.3.2.1), motion events can be encoded in predicates or by lexical verbs 
(as in 3a in the current chapter, and 8 in Chapter 2). Here I focus on the cases where both Figure and 
Ground are expressed, and the Motion of the Figure is encoded in a classifier predicate.  
Within the motion event descriptions where both Figure and Ground were expressed in the 
current data, adult signers of TİD mostly used classifier predicates (58 cases out of 76, (.76)), and 
sometimes lexical verbs (18 cases out of 76, (.24)). Older children also preferred classifier predicates 
(41 out of 61, (.67), and used fewer lexical verbs (20 out of 61, (.33)), whereas younger children 
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seemed to prefer classifier predicates (16 out of 30, (.53)) and lexical verbs (14 out of 30, (.47)) in 
almost equal amounts. Therefore, this analysis includes 115 vignette descriptions out of 167 (.69) 
vignette descriptions where both Figure and Ground are expressed by classifier predicates but not 
lexical verbs. Note that it is not clear from previous research whether such a distinction was made in 
their analysis.   
The subject-based mean proportions of Motion encodings with either simultaneous or non-
simultaneous constructions were calculated out of all vignette descriptions where Motion was 
encoded (where both Figure and Ground were expressed). The effects of age and simultaneity type 
were analysed in a 3 (Between subject, Age: adult, older children, younger children) by 2 (Within 
subject, Type of simultaneity: simultaneous, non-simultaneous) mixed ANOVA. The results showed 
no main effect of type of simultaneity, F(1,27) = .12, p = .73, η2p = .01, or age, F(2, 27) = .04, p = .96, 
η2p = .01. There was no interaction between them, F(2, 27) = .51, p = .61, η
2
p = .04 (see Figure 6.6).  
 
Figure 6.6: Mean proportions and error bars (representing SE) of two types of simultaneity used in 
motion event encodings with Figure and Ground expressed in TİD. 
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reached adult patterns in how frequently they expressed Figure and Ground simultaneously in vignette 
descriptions where they encoded the Motion of the Figure in a classifier predicate.  
 
6.6 Summary & Discussion 
This study investigated whether TİD- and Turkish-acquiring children exhibit adult patterns at similar 
ages in encoding Figure and Ground in motion event descriptions, and also whether TİD-acquiring 
children have difficulty in expressing both Figure and Ground simultaneously while describing 
motion events as put forward by the previous studies (Newport & Supalla, 1980; Supalla, 1982; 
Slobin et al., 2003; Engberg-Pedersen, 2003; Tang et al., 2007; Morgan et al., 2008).  
Three hypotheses on the possible effects of modality in the acquisition of these expressions 
were tested: A facilitating, a hindering, or a neutral effect of modality. The findings in general support 
the neutral effect of modality in encoding Figure and Ground in motion event descriptions, and 
simultaneous encoding of Figure and Ground does not seem to pose a difficulty for TİD-acquiring 
children. Findings with regard to different aspects of expressing motion events will be summarized 
and discussed below.   
 
i) Encoding Figure and Ground in motion event descriptions 
The findings of the present study suggest that TİD-acquiring children are similar to Turkish-acquiring 
children in reaching adult patterns of encoding both Figure and Ground in motion event descriptions. 
Younger age children, in both languages, had a tendency to omit Ground more frequently than adults 
and older children. Also, younger children, in both languages, omitted Ground more frequently than 
Figure while describing motion events.  
Similar developmental patterns found for encoding Figure and Ground in both languages 
supports the neutral effect of hypothesis. Moreover, both TİD signing and Turkish speaking younger 
children produced more motion event descriptions with Ground omitted than with Figure omitted. 
This finding seems to be in line with the previous studies that report the omission of Ground to be a 
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pervasive feature of children's motion event narrations (Supalla, 1982; Hickmann, 2003; Slobin et al., 
2003; Engberg-Pedersen, 2003; Tang et al., 2007; Morgan et al., 2008). This, then, shows that Ground 
omissions in motion event descriptions is a general aspect of language development, but is not 
specific to sign language learning children. 
In the current study, children in both languages were found to encode both Figure and Ground 
as frequently as adults at around 7 years of age. This is early when compared to the findings of 
previous studies, which suggest a much later achievement of such expressions by children (not before 
10 years of age) (Engberg-Pedersen, 2003; Hickmann, 2003; Slobin et al., 2003; Tang et al., 2007). 
However, note that most of these studies analysed longer discourse by these children, such as picture-
story narrations – unlike the present study in which short vignette descriptions were examined. 
Further comparisons of longer and shorter motion event narrations might also reveal whether the 
length of a discourse plays a role in learning to encode both Figure and Ground in describing motion 
events. Also recall that the previous studies with signing children focused on presence or absence of 
Grounds in classifier predicates. The fact that this part of study investigated the presence or absence 
of Figure and Ground in the whole description may also be an explanation for this discrepancy. In this 
respect, the present study has a wider scope than the previous ones. 
    
ii) Simultaneity in encoding Figure and Ground in motion event descriptions in TİD 
Previous studies assumed that simultaneous encoding of Figure and Ground is the adult way of 
describing motion events (e.g., Newport & Supalla, 1980; Supalla, 1982; Slobin et al., 2003, Morgan 
et al., 2008). However, this study showed that adult signers of TİD used both simultaneous and non-
simultaneous classifier constructions for encoding motion events almost equally.  
Learning to manage the simultaneous articulation of both hands in order to represent Figure 
and Ground may be challenging for children acquiring a sign language, but previous studies 
conducted in this domain lack data on adult patterns (Newport & Supalla, 1980; Newport, 1981; 
Supalla, 1982; Slobin et al., 2003) or were restricted to data collected from only a small number of 
adults (Engberg-Pedersen, 2003; Tang et al., 2007). It is possible, then, to assume that the 
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simultaneous presentation of Figure and Ground may not always be the preferred strategy by adult 
signers – as we found here for adult TİD signers. If non-simultaneous representation of Figure and 
Ground is also acceptable in the data elicited from the adult signers, then the children's use of non-
simultaneous constructions to represent these components does not necessarily show a late mastery in 
this domain of their language development.  
The use of both types of simultaneous representation of Figure and Ground in motion event 
descriptions by adult signers of TİD might be due to the use of different types of motion events or 
different types of Grounds (i.e., Goal, Source, Surface). In the present study, no differentiation was 
made between whether the Grounds were of the Source, the Goal, or the Surface type, and different 
types of Grounds could have led to use of a certain type of simultaneity. A detailed analysis of the 
current data is necessary to be able to answer this question.     
6.7 Conclusion 
In this chapter, I investigated how children learn to encode Figure and Ground in motion events in a 
sign (i.e., TİD) and a spoken (i.e., Turkish) language. The findings show that both signing and 
speaking children are able to express both Figure and Ground by 7 years of age for motion events. 
There is however a tendency to omit Grounds in motion event descriptions across the two language 
groups. This finding supports the hypothesis that suggests a neutral effect of modality. That is, 
modality does not affect the acquisition of Figure and Ground expression in language acquisition 
above and beyond general guiding principles of cognitive development or early attunement into 
language specific patterns. Furthermore, adult signers of TİD encoded Figure and Ground in 
simultaneous and non-simultaneous constructions equally, and even at the younger age group TİD-
acquiring children were similar to adults in this respect. In this sense, there is no evidence for the late 
mastery of this aspect of TİD in motion event expressions. 
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Stills from the vignettes used as stimuli to elicit motion event encodings  
             
Appendix 6.1 
 
The stimulus set for the current study consists of eight short vignettes, each of which shows a Figure 
that changes its location along a Path in a salient Manner towards a Goal (as Ground) or with respect 
to a Surface (as Ground). This set consists of two types of vignettes: Vignettes where Figures are i) 
geometric characters and ii) people 
 
i) Vignettes with geometric characters as Figures: 
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ii) Vignettes with people as Figures:   
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CHAPTER 7 
Summary & Conclusion 
             
 
7.1 Introduction 
In everyday life, we constantly experience (i.e., perceive, apprehend) and communicate about many 
events that are visual and spatial in nature. Entities can be located or moving in relation to each other 
(e.g., fork to the left of a plate, a man running to his car, etc.). In spite of the seeming uniformity of 
how we perceive and apprehend spatial events, decades of linguistic research has shown that speakers 
of different spoken languages differ from each other in terms of how event components (e.g., relation 
of entities to each other, Manner, Path, Goal of an event) are encoded semantically and syntactically 
(Talmy, 1985; Slobin, 2003; Levinson and Wilkins, 2006). Sign languages, on the other hand, differ 
radically from spoken languages in that they use affordances of the visual-spatial modality and map 
spatial relations between objects in the real world onto signing space in iconic and analogue ways to 
varying degrees (e.g., a cup-shaped hand placed on a flat handshape to linguistically depict "a cup on 
a table", Emmorey, 2002; 2003; Perniss, 2007). 
While learning to express spatial relations between entities in linguistically appropriate ways, 
children learn to segment the different components of a spatial event into semantic components, and 
map these onto lexical and syntactic units available in their language. Previous research in various 
spoken languages has shown that, in learning to do so, children are guided both by universal 
principles of cognitive development about space as well as by their ability to tune into the language-
specific encoding possibilities in their languages (e.g., Johnston & Slobin, 1979; Choi and Bowerman, 
1991; Allen et al., 2007; Hickmann, 2003). Learning spatial expression in a sign language might 
further be modulated by the visual-spatial nature of the modality due to the visually-motivated (i.e., 
iconic and analogue) correspondences between form and meaning. Previous research on signing 
children’s spatial language abilities has suggested that the visual-spatial modality might in fact pose 
some difficulties in learning spatial language, and that especially constructions involving expressions 
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of simultaneous components of spatial events are challenging for signing children (e.g., Supalla, 1982; 
Slobin et al., 2003; Engberg-Pedersen, 2003; Tang et al., 2007; Morgan et al., 2008). However, this 
previous research lacks systematic comparisons to adult patterns (except Engberg-Pedersen, 2003 and 
Tang et al., 2007, which had 4 and 2 adults respectively), and has not compared how spatial events 
can be expressed in a sign and spoken language at different times in acquisition. 
This dissertation investigated the linguistic expression of space and its acquisition in a sign 
(i.e., TİD) and a spoken language (i.e., Turkish). Specifically, it has examined adult native signers' 
and speakers' encodings of static spatial relations (i.e., topological and viewpoint-dependent) and 
motion events in elicited picture and vignette descriptions. The spatial descriptions of native TİD-
signing and Turkish-speaking children in two age groups (i.e., younger children (3;5-6;10) and older 
children (7;2-9;11)) were compared to those of adults in each language quantitatively. It also offered 
comprehensive qualitative linguistic description of the ways in which spatial relations (both in 
location and motion events) are encoded by TİD signing and Turkish speaking adults and children. 
The current dissertation went beyond previous research on signing children's acquisition of 
spatial language in many ways. First, previous research on signing children's spatial language abilities 
has focused mainly on motion events, and has not systemically differentiated between location events 
and motion events. Here, I examined the acquisition of different types of spatial events (i.e., location 
versus motion), and further differentiated between different types of spatial relations in location 
events (i.e., topological versus viewpoint-dependent). The analyses were conducted for different 
aspects of spatial language (e.g., Figure and Ground expressions, simultaneity, types of linguistic 
devices, and viewpoint choice). Second, compared to previous research, I have obtained a relatively 
large sample of data from deaf native signing children and adults (10 in each age group) – rather than 
from a mixed set of participants, some of whom might be late signers or bimodal bilinguals. 
Furthermore, I compared child patterns to adult patterns directly, rather than to assumed adult patterns 
as in previous research. For the acquisition patterns in Turkish, I collected similar data from 30 native 
speakers of Turkish in age-matched groups. In this way, I was able to compare not only the 
development of a sign language to a spoken language for the first time, but also to compare the 
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acquisition of a less well studied sign language (i.e., TİD) to a spoken language (i.e., Turkish) that is 
typologically different from English in terms of how spatial relations are encoded (e.g., Özçalışkan & 
Slobin, 1999; 2000a, b; 2003; Allen et al., 2007). Finally, I factored the notion of iconicity into my 
coding by categorizing different linguistic devices with varying degrees of iconicity in representing 
the entities and the spatial relations between them in TİD in order to test the possible facilitating 
effects of modality on their acquisition. Even though iconicity has been considered not to play a role 
in learning a sign language in general, more recent research has shown that iconicity might be playing 
a role at least at the level of the lexicon (Perniss, Thompson, & Vigliocco, 2010; Thompson, Vinson, 
Woll, & Vigliocco, 2012; Ortega, 2013). I believe these efforts have resulted in a more nuanced 
understanding of whether and how the visual modality influences the acquisition of spatial language.  
In this dissertation, I first examined how TİD signing and Turkish speaking adults encode two 
types of spatial relations. Within topological spatial relations (e.g., as expressed by "in", "on", "under" 
in English), I looked at different aspects of relational encoding such as expression/omission of Figure 
and Ground, the language-specific linguistic devices to encode spatial relations in both languages, and 
simultaneous representation of the entities involved in a spatial configuration (i.e., Figure and 
Ground) in TİD (Chapter 4). Next, I moved onto viewpoint-dependent spatial relations (e.g., "left-
right" and "front-behind"), and explored adults' and children's spatial encodings in areas comparable 
to those in the analysis of topological spatial relations. Additionally, I examined these encodings for 
viewpoint choices in the TİD data (Chapter 5). Finally, I expanded my exploration to motion event 
descriptions – the domain that has mostly been studied for spatial language acquisition by signing 
children. Within the motion event descriptions elicited from adults and children in both TİD and 
Turkish, I focused on the mentions of Figure and Ground and on the simultaneous expression of 
Figure and Ground in TİD to be able to test the previous claims made in the literature on 
developmental patterns in these areas and compared the patterns I found in signing and speaking 
children's data directly (Chapter 6).  
In summary, I found that modality-specific effects (hindering as well as facilitating) were 
most visible in the domain of viewpoint-dependent spatial relations where child signers needed to 
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learn to map a viewpoint of the scene onto the signing space, and also to take the form and semantics 
of body-anchored lexemes into consideration in their spatial expressions for lateral and sagittal axes. 
However, for the encodings of topological spatial relations and motion event encodings, there were no 
visible effects of modality, at least for the aspects that I have focused on – unlike what was claimed 
by previous research.   
In the next section (7.2), I will compare the main findings for different types of spatial events, 
and discuss them in terms of what they reveal in the light of the general hypotheses proposed in 
Chapter 3. General conclusions and avenues for future study will be presented in section (7.3).   
 
7.2 Comparative findings   
7.2.1 Figure - Ground expressions 
Expression of Ground in narrations has been reported to be a late aspect of language development, 
and both signing and speaking children have been reported to omit Ground until 10 years of age and 
even beyond (e.g., Engberg-Pedersen, 2003; Slobin et al., 2003; Hickmann, 2003; Tang et al., 2007). 
However, in sign language acquisition research, it has not been specified whether it was the mention 
of Ground that is omitted, or the classifier predicate for the Ground that was not produced, when the 
Ground was mentioned. One of the advances of the current dissertation has been to analyse Figure and 
Ground mentions separately from their simultaneous expression within analogue constructions. For 
this reason, I will discuss the findings regarding these analyses separately below. 
   
7.2.1.1 Figure and/or Ground omission  
Figure or Ground omissions were actually rather infrequent in the descriptions of location type of 
spatial events, both with topological or viewpoint-dependent spatial relations, and there was no trend 
to omit Ground more often than Figure. Moreover, in encoding viewpoint-dependent spatial relations, 
younger children in both languages omitted Figure or Ground equally, and more frequently than older 
children and adults. I did not find such a similar pattern for encoding topological spatial relations: 
Younger signing children omitted Figure or Ground more frequently than older children and adults – 
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unlike their speaking peers who were found to be adult-like at this age. At this point, I do not have an 
explanation for this developmental difference across different types of spatial relations. However, this 
might be related to the fact that the statistical analyses were conducted on small proportions, which 
might have yielded significant differences. Moreover, further research on the types of objects depicted 
in these pictures and signing children’s knowledge about the appropriate classifiers to be used for 
these entities needs to be conducted (i.e., if a signer does not know the appropriate classifier for a 
certain object, s/he may not mention Figure or Ground at all). The important point here is that there 
was no tendency to omit Grounds more frequently than Figures, and the cases where both were 
omitted were very infrequent in both languages. Please note that older children in both languages did 
not tend to omit Ground or Figure more than adults for any type of spatial relations.  
 When compared to descriptions of location events, motion event descriptions indeed elicited 
more Ground omissions than Figure omissions from younger children (but not from adults and older 
children) in both languages, thus confirming the conclusions of previous research to a certain extent. 
The difference in Ground omissions between location versus motion event types might be related to 
the fact that a motion event has more semantic components (e.g., Figure, Ground, Path, Manner) than 
a location event (e.g., Figure, Ground) (Göksun et al., 2009; Furman, 2012). Thus, children, 
regardless of their language, may find it difficult to encode different components of a motion event in 
an adult-like way. However, this difference already disappears for the older age group of children in 
both languages, which is earlier than what previous studies suggested before (beyond 10 years of age) 
(e.g., Engberg-Pedersen, 2003; Slobin et al., 2003; Hickmann, 2003; Tang et al., 2007).  
 Moreover, some of the vignettes used to elicit motion event descriptions in the present study 
contained actually three motion events (i.e., entry, target motion, and closing events), which required 
longer descriptions than the vignettes that did not have multiple parts. This might have caused the 
difference found for Ground omissions for different spatial event types. Further comparisons of longer 
and shorter motion event narrations may also reveal whether the length of a narrative plays a role in 
learning to encode motion events. 
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Some of the stimulus vignettes used in the present study included two or more Grounds, 
which had different semantic roles (i.e., Goal, Surface, Source), and no differentiation was made 
among these different types of Ground in the analyses of motion event descriptions. However, 
previous studies have shown that speaking children differentiate between different types of Grounds 
while learning to talk about motion events, and find it easier to encode Motion towards a Goal, rather 
than away from a Source (e.g., Freeman, Sinha, & Stedmon, 1980; Fisher, Hall, Rakowitz, & 
Gleitman, 1994; Lakusta & Landau, 2005). Therefore, further studies are needed to understand if 
similar effects also exist for signing children, and whether the omitted Grounds were of a certain type 
such as Source or Surface rather than Goal.  
 
7.2.1.2 Simultaneous expression of Figure and Ground 
Children acquiring a sign language were reported to have difficulty in the simultaneous expression of 
Figure and Ground either due to morphological complexity or articulatory difficulties (Newport & 
Supalla, 1980; Supalla, 1982; Newport & Meier, 1985; Slobin et al., 2003; Engberg-Pedersen, 2003; 
Tang et al., 2007). However, in most of these studies, the necessity of simultaneous expression in 
these constructions in the adult patterns has been assumed rather than verified.  
Recent studies on adult users of TİD have shown that simultaneous constructions are not 
preferred over non-simultaneous constructions, and Figure and Ground classifiers are mostly 
produced non-simultaneously in locative expressions (Özyürek et al., 2010; Perniss et al., in press). 
Pfau & Aboh (2012) claim that simultaneous classifier constructions in NGT are also not obligatory 
(in location and motion event types), and Zwitserlood (in prep.) suggests that these constructions are 
mainly for pragmatic purposes, especially when signers want to emphasize the presence of a Ground.  
In the studies presented in the current dissertation, however, TİD signing adults mostly 
preferred to localize Figure and Ground in the signing space simultaneously to encode both types of 
spatial relations. However, the target pictures used in the present studies for locative relations were 
shown in a set with the contrasts, some of which showed different objects than the ones in the target 
picture. This contrastive nature of the task might have prompted the use of simultaneous constructions 
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(i.e., SimSim and SimCon) more than non-simultaneous ones. Özyürek et al. (2010) and Perniss et al. 
(in press) also collected their data (for locative spatial relations) by using pictures, but without 
contrasts, and found frequent use of non-simultaneous constructions by TİD signers.                 
Furthermore, the type of simultaneity preferred showed variation between two types of spatial 
events (i.e., location versus motion) in TİD: Simultaneous expressions were more frequent in location 
events than in motion event descriptions (note that this is by observation, and no direct tests were 
conducted), and adult signers of TİD were found to prefer simultaneous and non-simultaneous 
constructions in similar amounts for motion event encodings. Considering the fact that a motion event 
has also Path and Manner components in addition to Figure and Ground, signers might have focused 
on expressing them, which might have resulted in a decrease in the simultaneous expression of Figure 
and Ground. Although not included in the current dissertation, I have shown in other work with this 
same data that adult signers of TİD almost always expressed both Path and Manner while describing 
motion events (Sümer, Zwitserlood, Perniss, & Özyürek, 2013b). Further analyses on Path and 
Manner encodings in TİD should be done to be able to understand if there is such an influence of Path 
and Manner encodings on the less simultaneous expression of Figure and Ground. 
The type of simultaneity also showed variation between two types of spatial relations (i.e., 
topological versus viewpoint-dependent): Expressions of viewpoint-dependent relations elicited more 
simultaneous-consecutive (SimCon) constructions, whereas TİD signers preferred both simultaneous-
simultaneous (SimSim) and simultaneous-consecutive (SimCon) constructions to similar extents for 
encodings of topological spatial relations. This may be related to the fact that signers need to impose a 
viewpoint for the viewpoint-dependent spatial relations, and using simultaneous-consecutive 
constructions may be a way of highlighting the angular specification necessary for encoding these 
relations. With a simultaneous-consecutive construction, the location of the Figure can be visibly 
located in a particular direction (i.e., left/right or front/behind), from a particular viewpoint (i.e., 
signer or addressee) with respect to the Ground. In order to emphasize the angular specification and 
viewpoint, in particular in the contrastive contexts presented, signers may have opted for a more 
212 
 
explicit "Figure with respect to Ground" encoding by localizing the Ground and holding it in the 
signing space, rather than localizing both Figure and Ground classifiers at the same time.           
The fact that adult signers of TİD used both simultaneous and non-simultaneous constructions 
in expressing Figure and Ground in their motion event descriptions shows that simultaneity may not 
always be the preferred pattern in motion events descriptions. Therefore, the results of previous 
studies, most of which lack data on adult patterns (Newport & Supalla, 1980; Newport, 1981; Supalla, 
1982; Slobin et al., 2003) or were restricted to data collected on a much smaller number of adults 
(Engberg-Pedersen, 2003; Tang et al., 2007), should be re-evaluated in terms of what is being adult-
like or not in the domain of simultaneous expression of Figure and Ground for motion event 
encodings.  
Interestingly, regardless of the variation found in the adult patterns for the type of the spatial 
event and relation, I found both age groups of TİD-acquiring children to produce preferred adult 
patterns. TİD-acquiring children, even in the younger age group, learn simultaneous constructions as a 
language-specific feature of their own language, and the modality of the language that they acquire 
does not seem to delay the acquisition of these simultaneous constructions. This might be due to the 
use of short video descriptions in the present study, which elicited shorter discourse compared to the 
picture story narrations used in most of the previous studies (Slobin et al., 2003; Engberg-Pedersen, 
2003; Tang et al., 2007). It might be more difficult to use simultaneous constructions to express 
Figure and Ground for picture stories that typically show more than one Figure or Ground at the same 
time (e.g., Frog story). Eliciting data by using the same type of stimuli will provide better insights on 
this issue.  
   
7.2.2 Linguistic devices in encoding spatial relations in location events 
 Analyses regarding children's tuning into preferred adult-like linguistic devices were not conducted 
for motion event descriptions, but only for the location type of event descriptions due to time 
constraints. Below I will discuss the findings with regard to encoding different types of spatial 
relations in location events (i.e., topological versus viewpoint-dependent spatial relations). 
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Adult signers of TİD were found to use a variety of linguistic devices (e.g., classifier 
predicates, relational lexemes, SASSes, lexical sign placements) to encode topological and viewpoint-
dependent spatial relations. Although classifier predicates were preferred over other linguistic devices 
in general, the use of relational lexemes was found to be quite frequent in contrast to what has been 
reported in previous studies (e.g., Emmorey, 2002; Arık & Wilbur, 2008; Arık, 2013b). Furthermore, 
the use of relational lexemes showed variation for different types of spatial relations in the present 
study: TİD signing adults used these linguistic forms more frequently for viewpoint-dependent spatial 
relations (around .85 out of all picture descriptions for both lateral and sagittal axes) than for encoding 
topological spatial relations (around .25 out of all picture descriptions). Within viewpoint-dependent 
spatial relations, they preferred relational lexemes for sagittal axis encodings (.65) more frequently 
than for lateral axis encodings (.20). Moreover, TİD signing adults mostly used double linguistic 
devices (e.g., classifier construction and a relational lexeme) for sagittal axis encodings, but preferred 
a single one for the lateral axis encodings. Thus, the current dissertation contributes to the existing 
knowledge on the use of linguistic devices to express spatial relations, and also to the structure of 
locative expressions in sign languages by reporting a relatively high use of relational lexemes for both 
types of spatial relations, and also the use of double linguistic forms for sagittal axis encodings, which 
has not been reported for any other sign languages before. These findings show that relational 
lexemes are an integral part of locative constructions that need to be taken into account together with 
classifier constructions. More research on other sign languages is needed whether this relatively high 
use of relational lexemes is specific to TİD, or is also observed in other sign languages.             
 The findings of picture descriptions with topological spatial relations revealed that signing 
and speaking children are already adult-like in using language-specific linguistic devices at around 4 
years of age. TİD-acquiring children preferred analogue constructions more than relational lexemes as 
signing adults did. Turkish speaking children, similar to speaking adults, also preferred the spatial 
nouns rather than the general locative case marker. This suggests a neutral effect of modality, and that 
both signing and speaking children learn to use language-specific linguistic devices to encode spatial 
relations as early as 4 years. Thus, both signing and speaking children seem to tune into adult patterns 
in this domain at quite an early age. Further studies are, however, necessary to understand if the 
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neutral effect of modality still exists for the acquisition of these linguistic devices in earlier age 
groups (i.e., before 4 years of age).  
 Turkish-acquiring children used a spatial noun rather than the general locative case marker 
while describing the location of Figure with respect to Ground. Spatial nouns are morphologically 
richer and more complex than the general locative case marker. Moreover, these nouns also make 
semantic distinctions among different types of spatial relations (i.e., containment, support, and 
occlusion) whereas the use of a general locative case marker indicates the existence of a spatial 
relation between Figure and Ground without expressing the type of this spatial relation. In the present 
study, even younger age Turkish-acquiring children preferred spatial nouns over the general locative 
case marker, thus they were specific about the type of the spatial relation that they were describing 
despite the fact that it required the use of a morphologically more complex linguistic device. As 
pointed out by Aksu-Koç (1985), the use of nominal suffixes such as the general locative case marker 
in nouns (e.g., masa+da - table+LOC) can be extended to postpositions (e.g., spatial nouns, üst+ün+de 
- top+POSS+LOC), which are formally nouns. According to her, these spatial nouns are easily 
analyzable and semantically transparent; that is, each one is indeed the name of a familiar location 
(e.g., top - üst). The findings of the current dissertation are consistent with this claim. However, 
please note that there are no previous studies that systematically investigated the acquisition of these 
two types of linguistic devices by Turkish speaking children.     
Learning to use linguistic devices to encode viewpoint-dependent spatial relations, however, 
seems to be modulated by the modality of language differently for relational encodings for different 
axis types (i.e., lateral versus sagittal): For lateral axis encodings, TİD-acquiring children, even in 
younger age group, were adult-like in how likely they were to use different types of language-specific 
linguistic devices (i.e., analogue, categorical, other) – unlike Turkish-acquiring children, even in the 
older age group, who still need to tune in to adult patterns. Turkish-acquiring children did not use 
specific spatial nouns such as "left" and "right", but mostly used the general relational noun meaning 
"at the side" to encode these relations – unlike Turkish speaking adults. This late acquisition of the 
spatial terms "left" and "right" in Turkish is in line with previous research with speaking children who 
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were shown to acquire "left" and "right" late, which can be explained by a general cognitive 
development effect (e.g., Piaget & Inhelder, 1971; Johnston & Slobin, 1979; Johnston, 1985; 1988).  
  Early attunement to adult patterns for encoding spatial relations for the lateral axis by TİD 
signing children, on the other hand, suggests a facilitating effect of the visual-spatial modality. The 
reason for such an early acquisition in TİD might be related to the body-anchored nature of the 
relational lexemes meaning "left" and "right" in TİD. In a recent study, Li et al. (under review) also 
found evidence that children can learn "left-right" through the body-anchored terms for these 
concepts. Thus, for signing children, referring to their own body in TİD relational lexemes might have 
a facilitating factor in learning these spatial relations. If this is true, then for children acquiring other 
sign languages where relational lexemes meaning "left" and "right" are also body-anchored, similar 
results should be seen in learning to express these spatial relations early by signing children. If not, 
signing children who acquire these languages might be expected to be on a par with speaking children 
in the acquisition of these terms. This needs further research.  
The results of the dissertation also point to a possible mismatch between comprehension 
(Martin & Sera, 2006; Morgan et al., 2008) and production for viewpoint-dependent spatial relations 
in sign languages. While modality might facilitate the production of these terms, it seems to be a 
hindering effect for their comprehension possibly due to the difficulty in taking another' viewpoint to 
be able to understand classifier constructions produced mostly from the signer viewpoint.   
However, the facilitating effect of modality found for lateral axis encodings for TİD-acquiring 
children does not hold true for the sagittal axis encodings. Rather, there seems to be a hindering effect 
of modality since even the older age group of signing children used language-specific linguistic 
devices less frequently than adults, whereas the older age group of Turkish acquiring children were 
able to use linguistic devices available in their language as frequently as adults. Although TİD 
relational lexemes meaning "front" and "behind" are also body-anchored, this does not seem to 
facilitate their acquisition for signing children – unlike with the relational lexemes "left" and "right". I 
surmise that this asymmetry in learning to encode viewpoint-dependent spatial relations for different 
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axes in TİD could be related to signing adults' use of double linguistic devices (relational lexemes and 
analogue constructions in the same description) in their relational encodings for the sagittal axis. 
However, signing children almost always used a single linguistic device in their relational encodings 
for both axes. Thus, the difference in the frequency of using double linguistic devices by adults for 
different types of axes, but not by children, might have caused the non-adult-like patterns found in the 
child data in TİD. As will be explained further below, the use of double linguistic devices for the 
sagittal axis encodings by TİD signing adults indicated a specific relation between the use of space 
and the semantics of the relational lexemes that signing children had to learn.   
 
7.2.3 Viewpoint encoding in TİD 
The current assumption for sign languages is that spatial descriptions are primarily expressed from the 
signer viewpoint for both lateral and sagittal axes encodings, (Emmorey, 1996; Emmorey et al., 1998; 
Perniss, 2007), and the addressee viewpoint is only, but rarely, used for sagittal axis encodings 
(Emmorey, 1996). The current data from TİD show that adult signers' linguistic representations of 
viewpoint-dependent spatial relations in analogue constructions (i.e., position of their hands in signing 
space) mapped onto how they saw the real spatial configuration on the lateral axis (i.e., signer 
viewpoint), thus being in line with the previous studies. However, these signers mostly described the 
location of the objects configured on the sagittal axis from the viewpoint of their addressees in 
analogue constructions. The reason for such a shift for their viewpoint preference in relational 
encodings for different axis types could be related to the use of double linguistic devices (e.g., using a 
classifier construction and relational lexeme in the same picture description) more frequently in the 
relational encodings for the sagittal axis than for the lateral axis. Further research is necessary to 
understand why TİD signers used double linguistic devices for sagittal axis encodings, but not for 
lateral axis ones. 
I suggested in Chapter 5 that TİD signing adults are not actually taking a so-called "addressee 
viewpoint" when using analogue constructions, but their use of signing space in such constructions 
might get influenced by the form and semantics of body-anchored TİD relational lexemes meaning 
"front" and "behind" (i.e., transposing the locations of these signs from the body onto the areas in 
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signing space). Thus, they may not be merely copying the real spatial scene onto the signing space. 
Further studies in other sign languages where relational lexemes "front" and "behind" are or are not 
body-anchored are necessary to understand whether similar patterns also exist in these languages. 
In encoding the locations of entities configured on the sagittal axis, TİD-acquiring children 
expressed the spatial relation from their own viewpoint, and failed to reach adult patterns. This might 
be due to the fact that signing children's use of a single linguistic form whereas adults showed a lot of 
use of double forms for sagittal axis encodings. Obviously, signing children still need to figure out the 
adult-like use of signing space in analogue constructions when, for example, classifier predicates are 
used together with the relational lexemes for "front" and "behind". It is possible that these children 
might be doing more of a visual mapping rather than semantic encoding. Therefore, modality seems to 
be playing a hindering role for signing children in learning adult-like viewpoint choices for sagittal 
axis encodings. However, this is not the case in the relational encodings for the lateral axis, where 
both children and adults mostly used a single linguistic device (especially analogue constructions), 
and described the spatial scene from their own viewpoint even at around 4 years of age. This is the 
first study conducted on signing children's encoding of viewpoint. More research from other sign 
languages is necessary to see if the findings are specific to TİD or generalizable to other sign 
languages and a general role of modality. 
 
7.3 Conclusion 
The main research question that I have addressed in this dissertation concerns the developmental 
trajectory of the linguistic expression of space in TİD and Turkish. The current work is the first in-
depth exploration of the developmental patterns for different types of spatial events in TİD and 
Turkish. Moreover, this study is the first acquisition study with TİD-acquiring children. The results do 
not support one overall effect of modality in learning to express spatial relations in a sign and a 
spoken language. Rather, it seems that modality modulates different aspects of spatial language 
acquisition differently: Certain aspects of relational encodings, for example, were facilitated by the 
visual spatial modality (i.e., linguistic devices for relational encodings for the lateral axis) while some 
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other aspects were delayed (i.e., linguistic devices for relational encodings for the sagittal axis). 
Therefore, the iconicity that exists in the linguistic representation of spatial relations in sign languages 
does not always facilitate their acquisition for signing children, and other factors such as linguistic 
structure (i.e., the use of double linguistic forms for sagittal axis relational encodings) comes into play 
in their acquisition.   
Further research on the comprehension of these spatial relations and events is necessary to get 
a fuller picture on their acquisition by signing and speaking children, especially in the domain of 
viewpoint encoding. The analysis of different types of linguistic devices to encode motion events 
(e.g., classifier predicates, lexical verbs) as used by children and adults is also necessary to have a 
better understanding of the acquisition of this type of spatial event. Moreover, similar analyses with 
the data elicited from picture story narrations (which require longer narrations than short vignette 
descriptions), spontaneous data as well as data from children younger than 4 years of age should be 
conducted to understand to what extent these findings are generalizable. Finally, the investigation of 
the use of co-speech gestures by children acquiring spoken languages will deepen our understanding 
of the effects of the visual-spatial modality on the expression of spatial relations and events.      
 All in all, apart from contributing to the literature on the acquisition of linguistic expression 
of space in TİD and Turkish, this dissertation furthers our understanding of the role of 
language/modality-specific factors and general principles of cognitive development on spatial 
language acquisition. In general, the results suggest that all three factors have roles in different aspects 
of learning to encode spatial relations and events.  
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Samenvatting  
             
 
Om ruimtelijke relaties tussen entiteiten uit te drukken, gebruiken gebaarders taalkundige 
uitdrukkingen vaak op een iconische manier. Hierdoor kunnen zij ruimtelijke relaties tussen 
objecten in de echte wereld en signing space weergeven  (bijvoorbeeld door visueel-
gemotiveerde vorm-betekeniskoppelingen). Door hun lichaam als spreekbuis te gebruiken, 
kunnen zij dit in verschillende gradaties doen (Emmorey, 2002; Perniss, 2007).  In 
tegenstelling tot gebarentaal, biedt de gesproken taal, die gebruik maakt van de auditieve-
vocale modaliteit, geen ruimte voor zulke iconische koppelingen om ruimtelijke relaties uit te 
drukken. Het verschil tussen de modaliteiten die gebruikt worden in gebarentaal en gesproken 
taal roept interessante vragen op over hoe de modaliteit die gebruikt wordt om iets talig uit te 
drukken van invloed kan zijn op het verwerven van ruimtelijke taal. Dit proefschrift 
onderzoekt de effecten van deze modaliteiten (visueel-ruimtelijk versus auditief-vocaal) op 
de verwerving van ruimtelijke taal door gebaarders van Turkse Gebarentaal (Türk İşaret Dili, 
TİD) en sprekers van het Turks.  
  Hoofdstuk 1 en 2 introduceren het ruimtelijke domein en de taalkundige manier 
waarop dit domein tot uiting komt in gebarentalen en gesproken talen. Ruimtelijke taal omvat 
twee hoofdtypen om ruimtelijke gebeurtenissen weer te geven: locatie en beweging 
(Levinson, 1996; 2003). De manieren om ruimtelijke relaties uit te drukken in gesproken 
talen (denk daarbij bijvoorbeeld aan achterzetsels, naamvallen, werkwoorden en 
positiewoorden) zijn zeer divers (Levinson & Wilkens, 2006; Evans & Levinson, 2009). 
Gebaarders drukken ruimtelijke relaties vooral uit door linguistische vormen genaamd 
'classifier predicates' te gebruikten, waarbij de positie en beweging van de hand(en) die 
gebruikt worden om te gebaren, informatie overbrengen over de locatie en beweging van de 
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referent(en) (Supalla, 1982; Emmorey, 2002; Zwitserlood, 2003; Perniss, 2007). In deze 
predicaten worden classifiers uitgedrukt door handvormen die entiteiten classificeren. Dit 
wordt gedaan door de meest opvallende karakteristieken ervan uit te drukken, zoals 
kenmerken over de grootte en vorm (Supella, 1982; Emmorey, 2002; Zwitserlood, 2003; 
2012).  
  Hoofdstuk 2 geeft ook een overzicht van eerder uitgevoerd onderzoek met gebarende 
en sprekende kinderen naar de verwerving van locatiebepalingen en bewegingsrelaties. 
Hoewel de verwerving van veel taalstructuren (zoals fonologie, of de eerste woordjes) in 
gesproken taal en gebarentaal op eenzelfde manier verlopen (zie Emmorey, 2002 voor 
commentaar), lopen gebarende kinderen toch achter op hun sprekende leeftijdsgenoten in het 
domein van ruimtelijke taal, ook al maken gebarentalen gebruik van iconische taalkundige 
uitdrukkingen, in tegenstelling tot de arbitraire vormen die worden gebruikt in gesproken 
talen.  
  In Hoofdstuk 3 worden drie belangrijke hypothesen opgesteld over het effect van de 
visueel-ruimtelijke modaliteit van gebarentalen op de verwerving van ruimtelijke taal door 
gebarende kinderen: Indien het een faciliterend effect heeft, dan zouden gebarende kinderen 
eerder leren om ruimtelijke relaties uit te drukken dan hun sprekende leeftijdsgenoten. Als het 
echter een hinderend effect heeft, dan wordt er verwacht dat gebarende kinderen een 
vertraging laten zien in hun ontwikkelingspatronen van het verwerven van ruimtelijke talen 
ten opzichte van sprekende kinderen. Een andere mogelijkheid is om een neutraal effect van 
modaliteit te verwachten. Dit zou betekenen dat zowel gebarende als sprekende kinderen 
ruimtelijke taalstructuren zullen verwerven rond dezelfde leeftijd. Deze hypothesen zijn 
getest door te kijken naar beschrijvingen van statische plaatjes (voor locatiebepalingen van 
ruimtelijke gebeurtenissen) en korte verhalen (voor bewegingsbepalingen van ruimtelijke 
gebeurtenissen). Deze materialen zijn voorgelegd aan gebaarders en sprekers in drie 
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verschillende leeftijdsgroepen: Jonge kinderen (leeftijd tussen 3;5-6;11), oudere kinderen 
(leeftijd tussen 7;2-9;11) en volwassenen.  
  Hoofdstuk 4 verkent de verwerving van topologische ruimtelijke relaties (zoals "in", 
"op", "onder" in het Nederlands) in TİD en het Turks. De resultaten laten vergelijkbare 
ontwikkelingspatronen in gebarende en sprekende kinderen zien. Ongeacht de modaliteit van 
de taal die verworven wordt, laten gebarende en sprekende kinderen op vergelijkbare 
leeftijden dezelfde patronen als volwassenen zien in het uitdrukken van verschillende 
aspecten van topologische ruimtelijke relaties (zoals de manier waarop ze dit doen of het 
weglaten van bepaalde onderdelen). In tegenstelling tot wat uit eerdere onderzoeken naar 
voren kwam, duidt dit erop dat er geen effect van modaliteit in dit domein van ruimtelijke 
taal bestaat.  
  Hoofdstuk 5 onderzoekt de verwerving van het uitdrukken van ruimtelijke relaties die 
afhangen van het gezichtspunt van een gesprekspartner (zoals het gebruik van "links", 
"rechts", "voor" en "achter" in het Nederlands, afhankelijk van het gezichtspunt van de 
gesprekspartner). De resultaten van dit onderzoek laten zien dat de visueel-ruimtelijke 
modaliteit de verwerving van verschillende types gezichtspunt-afhankelijke ruimtelijke 
relaties op verschillende manieren beïnvloedt. Er lijkt sprake van een combinatie van 
faciliterende (zoals taalkundige manieren om een ruimtelijke relatie op de verticale as uit te 
drukken), hinderende (zoals verschillende taalkundige manieren om een ruimtelijke relatie op 
de zijdelingse as uit te drukken) en neutrale effecten (zoals het weglaten van Figure of 
Ground; het uitdrukken van een ruimtelijke relatie) van modaliteit die van invloed zijn op het 
leren begrijpen van gezichtspunt-afhankelijke ruimtelijke relaties.   
  Hoofdstuk 6 richt zich op een ander soort ruimtelijke gebeurtenis, namelijk beweging. 
Dit is het ruimtelijke domein dat het meest bestudeerd is bij gebarende kinderen en waarin 
wordt gesteld dat zij in hun verhalen over beweging de omgeving weglaten en dat zij moeite 
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hebben met het tegelijkertijd uitdrukken van  Figure en Ground  (Newport & Supalla, 1980; 
Supalla, 1982; Engberg-Pedersen, 2003; Slobin et al., 2003; Tang et al., 2007; Morgan et al., 
2008). Daarom richt dit hoofdstuk zich op de verwervingspatronen van deze specifieke 
domeinen (bijvoorbeeld Figure en/of Ground uitdrukking en hun gelijktijdige representatie) 
in TİD het Turks. Dit onderzoek laat geen effect van modaliteit op het weglaten van de 
Ground-beschrijving zien. Daarnaast gebruikten, in tegenstelling tot wat uit eerdere 
onderzoeken naar voren kwam, gebarende kinderen van alle leeftijdsgroepen net zo vaak 
gelijktijdige expressies als volwassenen. 
  Hoofdstuk 7 vat alle resultaten uit de eerdere hoofdstukken samen en vergelijkt deze 
resultaten met elkaar. Over het algemeen laten de resultaten geen algemeen effect zien van 
modaliteit op het leren uitdrukken van ruimtelijke relaties in zowel gebarentaal als gesproken 
taal. De resultaten suggereren eerder dat modaliteit verschillende aspecten van het verwerven 
van ruimtelijke taal beïnvloedt. De iconiciteit die bestaat in de taalkundige representaties van 
ruimtelijke relaties in gebarentalen heeft daarom niet altijd een faciliterend effect op de 
verwerving van ruimtelijke taal voor gebarende kinderen. Andere factoren, zoals taalkundige 
structuren, hebben ook een effect op hun verwerving van deze relaties.  
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